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Description 

The present invention relates to novel polymers suitable for use in liairore products. More particularly, the present 
invention relates to a polymer comprising as an essential constituent units of a hydrophllic unsaturated monomer which 

s affords hair an excellent brilliance and gloss and a smooth feeling and has an excellent washability, and into which a 
polystloxane group has been introduced. 

The polymers in accordance with the present invention can be used for providing hair w?th settabllity, softness, 
gloss, smooth feeling, snnooth combing, recovery from damages, manageability and the [ike. 

In hair-care products such as a shampoo, a rinse, a hair treatment product, a hair setting product or a ooid per- 

10 manent wave solution have heretofore been used oily components such as silicone compounds, ester compounds, 
hydrocarbon compounds or the lil<e in an emulsified, solubillzed or dissolved state, for the purpose of providing hair 
with bflHiance, gloss and smoothness. The silicone type compounds among them have these years been used exten- 
sively because of their excellent properties. 

Specifical examples of application of silicone compounds include (i) hair-care products into which silicone oils such 

is as polydimathylstloxane, polymethylphenylsiloxane or the like and their emuision have been incorporated; (ii) aerosol 
foam type hair setting products such that an etharified sii cons such as a polydimethyisiioxane-polyoxyalkylene block 
copolymer or the like has been incorporated into a hair-fixative polymer such as a cationic polymer or an amphoteric 
polymer to form, together with a propellant, the aerosol products (Japanese Patent Laid-Open Publication No, 
135319/88); (iii) shampoos and rinses into which an aminated organopolyslloxane emulsion has been incorporated 

20 (Japanese Patent Laid-Open Publication No. 307811/63); (iv) hair conditioning product and hair-settmg prodjots such 
that an aminated organopolyslloxane emulsion has been incorporated into a cationic polymer compound and an am- 
photeric polymer compound, respectively, to form the hair conditioncig product and hair-setting products (Japanese 
Patent Laid-Open Publication No. 275515/88); and (v) hatr-care products in which poiycymethylsiloxane orpolymeth- 
ylphenylsiloxane having a high nnoiecuiar weight is used (Japanese Patent Laid-Open Publication No. 243019/86). 

25 However, the silicone oils or the stherified silicones when used may cause probtems such as giving sticky feeling 

So hairor undergoing reverse transition of silicone from hairto hand or clothing if they are formulated in a large amount 
or If the product is used repeatedly for a long time. Emulsions of silicones may have problems in dispersion stability 
Silicones having a high molecular weight may have problems in the compatibility with hair care resins or additives, so 
that they have restrictions in formulation wrtiereby Iheir applicability in a variety of hair-care products is restricted. 

30 The silicone compounds having no such hydrophilic groups as a polyether group are difficult to be removed by 

usual hair washing, and thus when consumers use the products into which the iess hydrophilic silicone compounds 
have been formulated for a long period repeatedly, hair tends to be hydrophdiic and causes problems in hair dyeing 
or permanent waving. 

The object of the present inventfon is to solve the aforementioned problems and to provide a polymer for hair-care 
3S products which provides hair with an excellent gloss and brilliance and a smooth feeling without stickiness and will not 
be accumulated in the hair and cause no problems for being formulated into cosmetics. 

The invention provides use in a hair-care product of a copolymer comprising (a) a unit of a hydrophiiic ethylenically 
unsaturated monomer in a quantity of 1 5 to 99.9% by weight; (b) a unit of an ethylenically unsaturated monomer having 
a poiysiloxane group in a quantity of 0,1 to 85% by weignt; and (c) a unit of a hydrophobic ethylenically unsaturated 
40 monomer in a quantity of 0 to 84.9% by weight. In a hair care product comprising said cqaolymer, the copoiymer is 
dissolved in water and/or alcohol in a concentration of 0.5 to 1 0 % by weight. 

!n the present invention, sen ettiylenfcally unsaturated monomer having a polysitoxans group (b) is copolymerized 
with a hydrqjhilic eihylenfcally unsaturated monomer (a) and, if necessary, with a hydrophobic sthylenicalty unsaturated 
monomer (c), so that the defects in conventional silicone compounds such as generation of the sticky feeling of hair 
or the reverse transition of silicone encountered when the silicone compounds are formulated in a large quantity or on 
the use for a long period repeatedly can be solved thanks primarily to the use of the compound (b), and the silicone 
can be easily removed by washing hair thanks primarily to the component (a). Further, a hydrophilic ethylenically 
unsaturated monomer component (a) and a hydrophobic ethylenically unsaturated monomer component (c) are ap- 
propriately chosen in terms of their types and relative proportions, so that the polymer can now be incorporated into 
so hair care products without restriction. 

DESCRIPTION OF THE PREFERRED EMBODIMENT OF THE INVENTION 

[1] Polymer 

55 

Unsaturated Mcxamer 

The polymer suitable for use in the present invention is obtained by copoiymerizing two essential monomers, 
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namely (a) a hydrophilic unsaturated monomer and (b) an unsaturated monomer having a polysiloxane group, and an 
optional monomer, namely (c) hydrophobic unsaturated moncmer. Each of these monomers of the categories (a), (b) 
and (c) can be used in admi)cture within respective categories, 

s Hydrqahiiic unsaturated monomers (a): 

Preferably, the hydrqshilic unsaturaled monomers as the component (a) are hydrophilic unsaturated monomers 
of a catioiic, anionic, nonionic or amphoteric nature and polymerizable through radical polymerization mechanism, it 
is preferable that they have a solubility in water in a range of 1 0 g/1 00 g of water or more (25'*C), 
f Examples o1 the catiohic unsaturated monomers include 

(j) monomers derived from acrylic acid or methacrylic acid, which is referred to hereinafter collectively as (msth) 
acrylic acid, and a quaternarized epihalohydrin product of a trialkylamine having 1 to 4 carbon atoms in the alkyi 
such as (meth)acryloyioxyhydroxypropyltrimethylammonium chloride and (mathjacryloyloxyhydroxypropyltri- 
'S elhylammonium bromide; 

{11) amine derivatives of (meth)acrylic acid or amine derivatives of (meth)acrylamide derived from (meth)acrylic 
acid or (meth)acrylamide and a dfaJkylalkanolamine having to C4 alkyl groups such as dimethylaminoethyl 
{meth)acrylate, diethylaminoethy! (meth)acrylate, dimethylamtnopropyl (meth)acrylate, or dimethyiaminopropyl 
{m6th)acrylamide; and 

so (lii) derivatives of the products of the group (ii) above by (1 ) neutralization with an acid such as hydrochioric acid, 

or lactic acid, (2) denaturation with a haiogenated aikyt such as methyl chioride, ethyl chloride, nrwthyl bromide, 
or ethyl iodide, (3) denaturation with a haiogenated fatty acid ester such as ethyl monochloroacetate, or methyl 
monochloroprc^ionate, and (4) denaturation with a dialkyi sulfate such as dimethyl sulfate, or diethyl sulfate. 

2S Furthermore, the cationic unsaturated mraiomers include amine derivatives of allyl compounds such as diallyld- 

imethylammontum chloride and the like. 

These cationic unsaturated monomers can be copojymerized In me form as such, or as an alternative thsy can 
be copolymerized in the form of their precursors, v#slch are then cationized by a so-called cationizing agent. More 
particularly, dimethylaminoethyl (meth)aciylate is copolymerized, and the copolymer obtained will then be cationized 
30 by a qualernizing agent such as hydrochloric acid, ethyl monochloroacetate, dimethyl sulfate to form a desired copol- 
ymer of the cationic unsaturated monomer. 

Examples of the anionic unsaturated monomers include: 

(i) unsaturated carboxylic acid monomers such as (meth)acrylic acid, maleic acid, maleic anhydride, itaconic acid, 
35 fumaric acid, and orotonic acid; 

(ii) iialf esters of an unsaturated polybasic acid anhydride such as succinic anhydride, phthalic anhydride with a 
hydroxyl group-containing {meth)acrylates such as hydroxyethyl (melh)acryiate, hydroxypropyS (meth)acry[ate, 

(iii) monomers having a sulfonic acid group such as styrenesulfonic acid, suifoethyl (meth)acrylate, and 

(iv) monomers having a phosphoric acid group such as acid phosphooxyethyl (mett5)acryiate, 3-chloro-2-acid f^os- 
'fo phooxypropy! (meth)acrylate. 

These anionic unsaturated monomers can be used in the form of an acid or after partial or complete neutralizaticwi, 
or they can be copolymerized in the form of acid and then neutralized partially or completely. Examples of the bases 
used for neutralization include alkali metal hydroxides such as lithium hydroxide, potassium hydroxide, sodium hydrox- 
ys ide, aqueous ammonia, amine compounds such as money, di- or triethanolamine, tristhyiamins, morpholine, ami- 
nomethylpropanol, amlnoethylpropanediol. 

Examples of the nonionic unsaturated monomers include monomers derived from (meth)acryllc acid or (meth) 
acrylamide and an aSkylene oxide having 2 to 4 carbon atons such as hydroxyethyl (meth)acryiate, poiyethyleneglycol 
mono(meth)acrylate, methoxypolyethyleneglycol nrtono(meth)acrylate, methoxypoly(ethylene glycol/propylene glycol) 
so mono(m8th)acrylate, polyethylene glycol di(meth)acrylate, N-polyalkylenoxy(meth)acry!amid8; acrylamide, N-vinylpyr- 
roiidone. 

Examples of the amphoteric monomers include zwitter ionized derivatives of the aforementioned amine derivatives 
of (meth)acry lie acids or the amine derivatives of (meth)acrylamide such as dimethylaminoethyl (meth)acrylat8, dimeth- 
ylaminopropyl{mGth)acrylamide by a haiogenated fatty acid salt such as potassium monochloroacetate, sodium mono- 
55 bromopropionate, amtnomethylpropano! salt of monochbroacetic acid, triethanolamine salt of monochloroacetic acid; 
and modified products with propanesultone of the aforementiarted amine derivatives of (meth)acryiic acid or {meth) 
acrylamide. 

These amphoteric unsaturated monomers, like the aforementioned cationic unsaturated monomers, can be copo- 
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lymerized in the form as such or as an alternative they can also be copolymerized in the form of their precursors, which 
are then converted into amphoteric state. It is also possible to remove the salt produced as a by-product of amphoter- 
ization by filtration or ion-exchange, if necessary, before copolymerization step or after the copolymerizalion-ampho- 
terization step, These technologies is described in detail in Japanese Patent Laid-Open Publication No. 92809/81 . 

s The hydrophilic unsaturated monomer is used in an amount of 1 5 to 99.9% by weight per weight of total monwriers. 

If the amount is less than 15% by weight, the copolymer thus obtained has problems that it is hardly soluble in water 
and/or an ethanolic solvent or it ie difficult to be renravsd upon hair washing. The amount of the monomer can be 
selected at will according to the uses wfth the upper limit of 89.9% by weight. In other words, the hydrophilic unsaturated 
monomer is preferably used in an amount of 15 to 59.5% by weight when the polymer is used as a hair-setting polymer 

10 and 30 to 99.5% by weight when the polymer is used as a hair-conditioning polymer. Polyslloxane group containing 
unsaturated monomer (b): 

The polysiloxane group-containing unsaturated monomer as the component (b) is a monomer which has at least 
one unsaturated group having radical pcriymerizability and a polysilox^e group 




wherein 3=1 io 150. 

Specifically, compounds represented by the foitowing formula {I) are mentioned: 



I 

-OSi- 



-fOSi- 



wherein D, R^, Rj, m and n have the following meanings, respectively: 



D = an unsaturated group having radical poiymerizability such as a viny! group, a vinyialkyiene group, a vinylhy- 
droxyalkylene group, an acryloyloxyalkylene group, a methacryloyioxyaikyiene groups, an acryloyloxyhydroxy- 
3S sikylene group and a methacrytoyloxyhydroxyaikylene group; 

R, = a hydrogen atom, a phenyl group, an alkyi group having 1 lo 10 carbon atoms, a polyoxyalkylene group, a 
polyoxyalkyiene group of which end has been substituted by an ether or ester group, a polyalkylenepolyamine 
group, a fatty acid group or a polysiloxane group, respectively; 

R2 = a hydrogen atom, a phenyl grogp, an alkyI group having 1 to 10 carbon atoms, a polyoxyalkylene group, a 
40 polyoxyalkylene group of which end has been substituted by an ether or ester group, a poiyafkylenepoiyamine 

group, a fatty acid group or a polysiloxane group, or an unsaturated group having radical poiymerizability such as 
a vinyl group, a vinyialkyiene group, a vinylhydroxyalkylene group, an acryloyloxyalkylene group or a methacry- 
loyioxyaikyiene group; 
m = an integer from 4 to 1 50; and 
^ n = an integer from 0 to 1 50, wherein the sum of m and n is within 1 50. 

In the ^ove-described formula (1), the sum of m and n is preferably in the range of 4 to 150. If the sum is less 
than 4, the polymer obtained by the copolymerization cannot exhibit the advantages inherent in the silicone compound. 
11 the sum exceeds 150, the copolymarizabilily with the unsaturated morsomers of the components (a) and (b) Is un- 
so desirably lowered, 

Embodiments of the unsaturated nnonomer having a polysiloxane group include the unsaturated monomers illus- 
trated by the following formulae (11) - (IV): 
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CH2 = C Rg R5 

COOR4Si-(OSi)p-OSi-R5 t^.^' 

^5 



r r 

CH2=C R5 R5 Hs C=CH2 

COOR4Si-(OSi)p-OSi-R5-R400C (III) 



CH2=CH-Si- ( OSi ) p- { OSi ) g-0Si-CH=CH2 



wherein Rj - Rg, p and q have the following meanings independently of each other between the fomiulae: 



R3 =: a hydrogen atom or a methyl group; 

R4 = an allcylens group having 1 to 4 carbon atoms; 

= an al!<yl group having 1 to 10 carbon atoms or a phenyl group; 
p = an integer of 1 or more; and 

q = an integer of 1 or more, v*erein the sum of p and q are within 1 50. 



The unsaturated monomers iiiustrated by the general formula (It) can be obtained as commercially available prod- 
as ucts (manufactured by Chisso Corporation) such as FM0711 (trade name; p = 1 0, R3 = a methyl group, R4 = a propylene 
group, and R6= a methyl group irt the aforementioned formula (II); referred to as polysiloxane FM0711 in the preparation 
example below), FM0721 ft) = SO, R3 = a methyl group, R4 = a propytene group, and R5 = a methyl group in the 

aforementioned formula (II); referred to as polysiloxane Fy0721 in the preparation example beSow) and FM0725 {p = 
130, a methyl group, = a propylene group, and R5-.- a nna;hyi croup \n the aforementioned tormula (11); rof erred 

40 to as polysiloxane FM0725 in the preparation example belov;), 

The monomers illustrated by the general formula (ill) can be easily obtained by the reaction ol a polysiloxane 
having both ends of silanoi and a (meth)acryioyloxyalkylene (having 1 to 4 carbon atoms) di{alkyl (having 1 to 4 carbon 
atoms) or phenyl) halosilane. 

TTie unsaturated monomers iiiustrated by ttie general formula (IV) can bs obtained as commercially available 

4S products (manufactured by Chisso Corporation) such as FP2231 (trade name; p = 30, q = 5, Fig^a methyl group and 
Re = a phenyl group; referred to as polysilox^e FP2231 in the preparation example below), FP2241 and FP2242. 

The polysiloxane group-containing unsaturated monomers iiiustrated by the general fomnulae (II) - (IV) can be 
copolymerized in tbe form as such. Alternatively they can be copolymerized in the form of their precursor and a polysi- 
loxane group will then be added. Specifically a polysiloxane group can be introduced by copolymerizing the monomer 

so in the form of (meth)acrylic acid and then reacting with a polysiloxane having a terminal epoxy group (for example, a 
compound iilusfrated by the following structural formula (1), this compound being referred to as polysiloxane Ft\/I0521 
in the preparation example below). A polysiloxane group can also be introduced by polymerizing the monomer in the 
form of (meth)acryloyloxyalkylensdialkylchlorosilane and then reacting with a polysiloxane having a terminal epoxy 
group or a polysiloxane having a terminal modified with an amino group. 

ss 
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Structural formula (1): 
CH, CH, CH3 

CH3-Si-{OSi)io-OSi-C3H60-CH2-CH2-CH-CH2 

111 \/ 
CH3 CH3 CH3 O 

10 The quantity of copolymerization of the polysiloxans group containing unsaturated monomer (b) is in the range of 

0.1 to 85% by weight, preferably 0.5 to 70% by weight, more preferably 0.5 to 20% by weight, of the total monomer 
weight. If the amount is less than 0.1% by weight, the copolymer obtained cannot afford hair an excellent gioss and 
brilliance or a smooth feeling. If the amount of the monomer exceeds 85% by weight, it will cause problems when it is 
incorporated into cosmetics or when it is used repeatedly over a long period. 

IS If the monomer represented by the formula (I) described above is monofunctional and the sum of m and n is 80 

or more, the copofymerizability of the monomer decreases, so that it is effective to use a bif unclional monomer wherein 
R2 is a vinyl group, an acryloyfoxy group or a melhacryloyloxy group In combination witti the nranofunctional monomer. 

Hydrophobic unsaturated monomer (c): 

20 

The hydrophobic unsaturated monomer of the component (c) Is a hydrophobic unsaturated monomer having radical 
polymerizabiiity which is used, if necessary, in order to afford the copolymer obtained a hydrcphobic property and the 
strength, hardness and softness o! film derived theref ram. The hydrophobic unsaturated monomer has preferably a 
solubility in water in the range of less than 10 g/100 g in water (25''C). 

ss Examples of the hydrophobic unsaturated monomers include, for example, (a) saturated and unsaturated alkyi 

{meth)acrylates having 1 to 24 carbon atoms in the alkyI such as methyl (meth)acrylate, ailyl (meth)acrylate, jsobutyl 
(meth)acrylate, cycldiexyl (msth)acfylate, ootyl (meth)acrylate, lauryl (meth)acrylate, oieyl (meth)acrylate, behenyl 
(msth)acrylate; (b) hydroptidjic (mefri)acrylates and their derivatives such as butoxyethyl (meth)acryiate, benzyl (meth) 
acrylate, tetrahydrofuiiuryl (meth)acrylate, ethylenegiycol di(meth)acfylate, 1 ,3-butyleneglycol di(me!h)acfylate, 

30 diacetonacrylamide ; (c) aromatic unsaturated monomers such as styrene, chiorostyrene, vinyltoluene ; and (d) vinyl 
esters such as vinyl acetate. 

The amount of the iiydrophobic unsaturated monomer polymerized is in the range of 0 to B4.9% by weight to the 
total monomer weight, and this monomer is not an essential component. If the amount of this monomer exceeds 84.9% 
by weight, the copolymer thus obtained may have problems that it becomes hardly soluble in water and/or an ethanoiic 

3S solvent or it is difficult to be rerrraved from hair upon hair washing. The amount of the monomer can be selected at will 
according to ttie uses with the upper limit of 84.9% by weight. The hydrophobic unsaturated monwner is preferably 
used in an amount of 40 to 84,5% by weight wfien the polymer is used as a hair-setting polymer and 0 to 69,5% by 
weight when the polymer is used as a hair-ccMiditioning poiymer. 

When a bifunctiorta! unsaturated monomer sudi as ethyienegtycol di(meth)acryiate, allyl (meth)acrylate is used, 

40 it is preferably used \n an amount of 2% by weight or less to the total monomer weight. 

Formation of copoiymer 

The unsaturated monomers can be copolymerized by well-known radical polymeiization methods such as bulk 
4S polymerization, solution polymerizatbn, suspension polymerization, emulsion polymerization. 

Preferred polymerization method is a solution poi^erization mettiod, which is conducted by a process comprising 
dissolving monomers in a solvent, adding a polymerization initiator and stirring under heating the mixture under the 
nitrogen stream. 

the solvent is preferably water and an alcohol such as methanol ct-ianoi, Isopropanol, ethylenegiycol and butyl- 
so cellosolve. These solvents can be used in combination. The polymerization initiator is preferably a peroxide such as 
benzoyl peroxide, lauroyl peroxide and an azo compound such as azobislsobutyronitf lie or \he like. 

The monomers concerned are usually used in such a way that all of ttiem in types and amounts are added to the 
polymerization at once from the initiation 0I polymerization, but alternatively they can be used in such a way that some 
of them in types and/or amounts are added to polymerization separately The solvent is preferably used in such an 
ss amount that the copolymer solution obtained has a polymer concentration of 1 0 to 65% by weight. The anrount of the 
monomers charged may be detemnined in COTsideration of factors such as the copoiymerizabliity or the conversion so 
that the copolymer obtained has a predetermined composition. It goes without saying that the moncmers charged has 
the same composition as that of the copolymer in the case of the conversicsi of 100%, 



6 



EP 0 408 311 B1 



The molecalar weight of the copoiymor can be decided at will by appropriatBly selecting the poiymerization con- 
ditions such as poiymerization temperature, the kinds and amounts of polymerization initiators, addition methods, the 
amounts ol solvent usee, the chain transfer agents when used. In general, the copolymers dstained have preferably 
the molecular weight in the range of 1 ,000 to 500,000. 
s The copolymer can be obtained as a solid by removing the solvent from a copolymer solution, or the solid thus 

obtained can be diluted with solvents to obtain a copolymer solutbn, which are used for further applications. The 
copolymers thus obtained and the solutions may be used in admixture of the two or more. 

[II] Use of the poiymer/hair-care products 

10 

The copolymer thus obtained is preferably used as a polymer suitable for hair-care products in an amount of 0.1 
to 10% by weight in well-known compositions such as shampoos, rinses, hairtreatment products, hairsetting products, 
cold permanent wave lotions. The hair-care products into which the copolymer Is incorporated may be of any forms 
such as liquid, cream, emulsion, gel. It may also be used in combination with well-known conventional naturally occur- 
is ring polymers, modified products of naturally occurring polymers or synthetic polymers. 

Hair-care products in wbicii the copolymer in accordance with the present invention is used include hair setting 
compositions for setting hair in desired hair style such as aerosol hair sprays, pump hair sprays, foaming type hair 
sprays, hair mists, hair setting btions, hair styling gels, hair liquids, hair creams, hair oils, and those for providing hair 
with soflnass, gbss, smootfi combing, recovery from damage, manageability such as shaur^oos, rinses, hairtreatment 
20 lotions, cold permanent wave lotions. 

More particularly, typical examples of hair-care products in which the copolymare in accordance with the present 
invention are incorporated are as foilows. 

(1 ) Hair-care products for hair setting: 

SB 

Hair-cars products for hair setting include those in which water and/or an aicohof e.g. sthanoi or isoporpanol is 
used as a solvent known in the art such as aerosol hair spray, pump hair spray, foamingtype hair spray, hair mist, hair- 
setting lotion, hair-stylfig gel, hair liquid, hair cream, hair oil. 

The copolymers in accordance with the present invention are used in Hisse hair-care poroducts as a partial ortotal 
30 substitute for or in combination with anionic, nonionic, cationic and amphoteric polymers and polysiloxane polymers 
conventionally used in these hair-care products. 

The copolymers in accordance with the present invention can also be used in hair-care products in combination 
with oils or fats, humsctants, solubiiizing agents, emulsifiers, ttiickeners, germicides, perfumes conventionally used in 
hair-care products. 

3S For these uses, it is preferable that the copoiymer comprises a unit of the hydrophiiic monomer (a) in 15 to 59.5% 

by weight, a unit of the monomer comprising a polysiloxane group (b) in 0.5 to 45% by weight, and a unit of the hydro- 
phobic monomer (c) in 40 to 84.5% by weight. 

When the ionic natures of ttse hydrophiiic monomer (a) are nonionic, anionic, amphoteric in that the monomer has 
cationic and anionic natures in its molecule, or amphoteric in that a cationic monomer and an anionic nronomer are in 
40 admixture, It is preferable that a unit of the copolymer comprises the hydrophiiic monomer (a) in 20 to 59.5% by weight, 
a unit of the monomer comprising a polysiloxane group (b) in 0.5 to 40% by weight, and a unit of the hydrophdDic 
monomer (c) in 40 to 79.5% by weight. 

When the hydrophiiic monomer (a) is cationic, it is preferabie that the copolymer comprises a unit of the hydrophiiic 
monomer (a) in 1 5 to 54.5% by weight, a unit of the monomer comprising a poly siioxane group (b) in 0.5 to 45% by 
45 weight; and a unit of the hydrophc*>ic monomer (c) in 40 to 84.5% by weight, 

When the hydrophiiic monomer (a) is amphoteric in that a cationic monomer and an anionic monomer are In ad- 
mixture, the ratio by weight of cationic monomer unitsyanionic monomer units is preferably 1/9 to 9/1 . 

(2) Hair-care products for hair conditioning 

so 

Hiar-care products for hair conditioning include those in which water and/or an alcohol, e.g. ethanol or isopropanol 
is used as a solvent such as shampoos, hair rinses, coid permanent wave lotions and those in w^ich water and/or an 
alcohol e.g. ethanol or isopropanol, or an alcohoi and/or a hydrocartion of a boiling point of 50 to 300°C such as hair 
treatment products. 

BE When the hair-care products are shampoos in which the copolymers in accordance with the present invention are 

used, it is a conventional practice to use in the shampoos anionic, amphoteric or nonionic surfactants, and it is also 
possibie to use in ttie shampoos foam improves, thickeners, hydrotropes, emulsifiers, conditioning aids, germicides, 
perfumes. 
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When the hair-care products are hair-rinses in which frie copolymers in accordance with the present Invention are 
used, it is a conventiona! practice to use in the rinses catlonic surfactants, and it Is aJso possible to use in the rinses 
oils and facts, catlonic surfactants, amphoteric surfactants, humectants, solubllizing agents, emulslfiers, thickeners, 
germicides, hair tonics, perfumes. 
S When the hair-care products are cold permanent vyava lotions, It Is a conventional practice to use In the lotions 

bromates, perborates, oxidaticfi -reduction compositions e.g. thioglycolates or cysteine and the like. It is also possible 
to use In tie lotion surfactants, thickeners, stabilizing agents, emulsifiers, conditioning aids, humectants, germicides. 

When the hair-care products are hair treatment products, the copolymers in accordance with the present invention 
10 are used in these hair treatment products as a partial or total substitute for or in combinatioi with cationic surfactants 
and/or cationic polymers e.g. cationic polypeptides, cationic celiulosas, cationic polysiloxanes. It is also possible to 
use in the hair treatment products oifs and facts, amphoteric poiymei-s, humectants, soiubiiizing agents, emuisifiers, 
thickeners, germicides, hair tonics, perfumes. 

The copoiymers In accordance with the Invention when they are used in the hair treatment products are preferabfy 
^5 such that the hydrophlilc monomer (a) Is cationic, amphoteric in that it has cationic and anionic natures In its molecule, 
or amphoteric in that a cationic monomer and an anionic monomer are in admixture. The hydrq^hilic monomers (a) 
may be used singly or In combination, but the ratio by weight of the units of a cationic hydrophllic monomerAhe units 
of an anionic or amphoteric hydrophllic monomer which has anfonic and cationic natures in its molecule is 1/9 to 9/1. 
The copolymers In accordance with the present invention prefer^ly comprises a unit of the hydrophllic monomer 
20 (a) in 30 to 99.5% by weight, a unit of the monomer comprising a polysiloxane group (b) in 0.5 to 70% by weight, and 
a unit of the hydrophobic monomer in 0 to 69,5% by weight. Specific embodiments are disclosed in the appended claims. 

[liij Examples 

ss The prassnt invention Is explained more specifically with fsference So the following preparation examples and 

formuiation examples without limit thereto. The parts and percentages in the preparatton examples are represented 
by weight. The parts and percentages In the formulation examples are represented by weight on the basis of ef active 
components. 

30 Preparation Example 1 

In a five-neck flask equipped with a reflux condenser, a dropping funnei, a thermometer, a glass tube for nitrogen 
substitution and a stirrer are charged 70 parts of dimethylaminoethyl methaorylate, 25 parts of N-vlnylpyrrolidone, 6 
parts of polystioxane Fl\/K)721 and 150 parts of anhydrous ethanol. A 0.6 part amount of azobisisobutyronitriie is added 
SB to the mixture, and the polymerization is carried out for B hours by heating under reflux at BO°C under a nitrogen stream. 

Next, a 50% solution in anhydrous alcohol of propanssultone which Is equimolar to tie dimethylamlnoethyi metfi- 
acrylate is added dropwise from a dropping funnel into the five-neck flask and heated under reflux at 60°C for further 
6 hours under a nitrogen stream In order to conduct amphoterization reaction. The polymer tiius obtained is referred 
to as 'P-1 ". In an actual practice, the polymer thus ctotained had an average moiecular weight of 1 70,000. 

40 

Preparation Example 2 

In a five-neck flask similar to that in Preparation Example 1 are charged 30 parts of dimethylamlnoethyi methacr- 
ylate, 70 parts of polysiloxane FM0711 and 200 parts of anhydrous elhanoi. One part of azobisisobutyronitriie is added 
45 to the mixture, and the poSymerization is carried out for 6 hours by heating under reflux at 80°C under a nitrogen stream. 

Next, a 50% solution in anhydrous ethanol of propanesuttone which is equimolar tothe dimethyiaminoethyl meth- 
aorylate is added dropwise from a dropping funnei into the five-neck flask and heated under refiux at eO°C under a 
nitrogen stream in order to conduct catlonizatlon reaction for further 6 hours. The polymer thus obtained Is referred to 
as "P-2". In an actual practice, the polymer obtained had an average molecular weight of 25,000. 

so 

Preparation Example 3 

In a five-neck flask similar to that in Preparation Example 1 are charged 65 parts of dimethylamlnoethyi methacr- 
ylate, 11 parts of iauryl methacrylate, 3 parts of pofysiloxane FM0725, 1 part of polysiloxane FP-2231 and 67 parts of 
ss anhydrous ethanol, and the mixture Is heated under reflux at 80*C under a nitrogen stream. A solution of 0.6 part of 
azobisisobutyronitriie in 33 parts of ethanol Is added to a five-neck flask by dropping from a dropping funnel over a 
period of 3 hours. Next, 0.3 part of azobisisobutyronitriie was added to the mixture, and the polymerization is carried 
out for further 6 hours by heating under reflux at SCC under a nitrogen stream. 
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Next, a 40% solution in anhydrous etiianol of an aminomethyipropano! neutralization product of monochloracetic 
acid which is equimolartotlie dimethylaminOGlhyl methacrylate is added dropwis&from a dropping funnel into tiie five- 
neck flasl< and hoated under rsflux at 80°C for furtlier 6 hours under a nitrogen stream in order to conduct amphoter- 

ization reaction. 

s Then, sttianol is rennoved by heating while pure water is added by from a dropping funnel to the five-neck flask so 

as to give an aqueous solution of the potymer. The polymer thus obtained is referred to as "P-3". In an actual practice 
the polymer obtained had an average molecular weight of 300,000, 

Preparatbn Example 4 

JO 

In a five-neck flask similar to that In Preparation Example 1 are charged 40 parts of dimethylaminoethyl methacr- 
ylate, 35 parts of t-butyl methacrylate, 24 parts of tridecyl methacTylate, 1 part of polysiloxane FM0721 and 150 parts 
o1 anhydrous ethanoi. 0.6 part of azobisisobutyronltrile is added, and the polymerization is carried out for 8 hours by 
heating under reflux at 80°G under a nitrogen stream. 

Next, a 40% solution In anhydrous ethanoi of a potassium hydroxide neutralizaticn product o1 monochloracetic 
acid which isequimolartothe dimethylaminoethyl methacrylate is added drcowise from a dropping funnel into the five- 
neck ftask ^d heated under reflux at 80°C for further 12 hours under a nitrogen stream in order to conduct ampho- 
terization reactbn. 

Suspended materials (potassium chloride) are removed by pressurized filtration from the viscous suspension thus 
20 obtained. 

The filtrate is passed through a column in which a cation exchange resin ("DIAION PK-220", of which system has 
been substituted by anhydrous ethanoi after regeneration) has been packed and is passed through a column In which 
an anion exchange resin {"D!A!ON PA-416", of which system has been substituted by anhydrous ethanoi after regen- 
eration) has been packed. The polymer thus obtained is referred to as "P-4". In an actual practice, the polymer obtained 
2S had an average molecular weight of 60,000. 

Preparatbn Example 5 

In a five-neck flask similar to that tn Preparatiort Example 1 are charged 70 parts of N-vlnylpyrrolidone, 30 parts 
30 of polysiloxane FWt0721 and 100 parts of anhydrous ethanoi, and 0.6 part of azoblsssobutyronitrile is added to the 
mixture. The polymerization is carried out for 8 hours by heating under reflux at SCC under a nttroger^ stream. 

The polymer thus obtained Is referred to as "P-5". In an actual practice, the polymer obtained had an average 
molecular weight of 150,000. 

3S Preparatiai Example 6 

In a five-neck flask similar to thai in Preparation Example 1 are charged 15 parts of acrylic acid, 5 parts of math- 
acryllc acid, 10 parts of methyl acrylate, 40 parts of butyl methacrylate, 25 parts of lauryl methacrylate, 5 parts of 
polysiloxane FM0721 and 1 50 parts of anhydrous eUianol. O.epart of benzoyf peroxide is added, and the pdymerization 
40 is carried out for 6 hours by heating under reflux at 80°C under a nitrogen stream. 

Next, a 50% solution in anhydrous ethanot of triethanolamine which corresponds to 85% molar amount of the acid 
Is added drq3wise under cooiirig from a dropping funnel into the five-neck flask. The polymer thus obtained is referred 
to as "P-4". In an actual practice, the polymer obtained had an average molecular weight of 120,000. 

Preparation Example 7 

fn a five-neck flask similar to that In Preparation Example 1 are charged 45 parts d methacrylic acid, 10 parts of 
methyl methacrylate, 30 parts of iso-birtyl methacrylate, 1 5 parts of palmityl methacryiale and 150 parts of toluene. 0,6 
part of benzoyl peroxide is added, and the polymerization is carried out for 6 hours by 35 heating under reflux at 80°C 
50 under a nitrogen stream. 

Next, 1 partofbenzyltrimethyiammoniumchlorideisadded, and 5 parts of polysiloxane FM-0521 is added dropwise 
from a dropping funnel into the fivs-neck fiask in order to conduct addition reaction by heating under reflux at 80°C for 
6 hours under a nitrogen stream. 

Toluene in the toluene solution obtained is removed by evaporation by heating to give a precursor polymer as a 
5S solid. The potymer Is dissolved in a 5% water-containing ethanoi so that it has a concentration of 40%. 

Next, a 50% solution in ethanoi (containing 5% of water) of amtnomethylpropanol which corresponds to85% molar 
amount of the residual acid is added dropwise under cooling froma dropping funnel into tlie flvs-neck flask. The polymer 
thus obtained Is referred to as "P-7". In an actual practice, the polymer obtained had an average molecular weight of 
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90.000. 

Formulation Example 1 
s A shampoo composition Inaving the foilowing formulation was prepared. 



Sodium poiyoxyethyleneiauryl sul 


ate (3EO) 


16% 


LauroyI diethanolamide 




2% 


"P-1" 




1.5% 


Perfume 




0.2% 


Press n/ative 




0.1% 


Coloring matter 




trace 


Pure water 




balance 
T55% 



When the composition was used !or shampoos, hair after washing was combed smoothly, and the hair after drying 
had an excellent gloss and brilliance and a smooth feeling so that the hair was combed smoothly. 
With repeated shampooings, adverse effects such as tackiness were not observed. 

20 

Formulation Example 2 

A shampoo composttiori having the follovifing formulation was prepared. 
2s Sodium poiyoxyethyleneiauryl sulfate {3E0) 10% 



Sodium lauryl sulfate 8% 
LauroyI diethanolamide 2% 
"P-3" 1.5% 
Pure water balance 

100% 

When the composition was used for shampoos, excellent effects as in Formulation Exanple 1 were obtained. 
Formulation Example 3 

A shampoo composition having the following formulation was prepared. 



Coconut oil fatty acid dimethylaminosiJlfobetaine 


10% 


Sodium poiyoxyethyleneiauryl sulfate (3EO) 


5% 


-PS' 


0.5% 


Pure water 


balance 




100% 



When the composition was used for shampoos, excellent effects as in Example 1 was obtained. 
Formulation Example 4 

A rinse composition having the following formulation was prepared. 



55 


Stearyttfimethylammonium chloride 


1 .5% 




Cetanol 


2% 




..p. 2" 


0.2% 
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Perfume 
Pure water 



0.2% 
balance 



When the composition was used for a rinse, hair after rinsing was combed smoothiy, and the hair after drying had 
an excellent gloss and brilliance and a srmooth feeling so that the hair was canbed smoothly, 
With repeated rinsings, adverse effects such astacitiness were not observed. 

Formulajbn Example 5 

A hair oil composition having the following formulation was prepared. 

Octamethylcyclotetrasiloxane 40% 



"P-2" 

Anhydrous ethanol 



8% 
balance 
100% 



When the compositton was used for a rinse, hair after rinsing was combed smoothly, and the hair after drying had 
an excellent gloss and brIISiancs and a smooth feeling so that the hair was conbed smoothly. When the hair oil com- 
position was applied to hair and the hair was washed in repeated cycle, adverse effects such as tackiness or devel- 
opment of a feeling of physical disorder due to its accumulation were not observed. 

Formulatbn Example 6 

A diluted polymer solution of ttte following formulation was charged in a spraying can, which were then charged 
with a liquefied petroleum gas to prepare a hair spray composition. 



A diluted polymer soiution 


■P-2" 

Anhydrous elhanol 


4 parts 
balance 


65 parts 



Liquefied petroleum gas 




(3 kg/om^ G, 20°C) 


35 parts 



When the ccHnposition was used by spraying it onto hair, it afforded the hair an excellent set maintaining capability 
4S as well as an excellent gloss and brilliance and a smooth feeling. When the hair oil composition was applied to hair 
and the hair was washed in repeated cycle, adverse effects such as tackiness or a feeling of physical disorder due to 
its accumulation were not observed. 

Formulation Example 7 

so 

In the same manner as in Formulation Example 6, a hair spray composition was prepared. 



A diluted polymer soiutiwi 




"P-S" 

Anhydrous ethanoi 


3 parts 

balance 


70 parts 
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Liquefied petfoleum gas 




(3 kg/cm2 Q. 20°C) 


parts 



When tiie composition was used by spraying ii onto hair, an exceilent effect iii<e the Example 6 was obtained. 

Formulation Example 8 

In the same manner as in Formulation Exan-.pic 6, a foaming acrosoi composition was prepared. 



A diluted polymer solution 




"P-4" 


2 parts 


YUKAFOMER AM-75R 205S' 


2 parts 


Polyoxyethylens cetyl ether (10EO) 


0.3 parts 


Polyoxyethylene cetyl ether {2EO) 




Pure water 


balance 




88 parts 



•YUKAf=ORMER AM-75R KffiS" is a oarboxybetaine type ain(Aoterio polymer which ie 



m MITSUBISHI PETROCHEMI- 



Liquefied petroleum gas 




{3 kg/cm2 G, 20'C) 


12 parts 



When the composition was used by applying it to hair, an excellent effect like the Formulation Example 6 w 
obtained. 

Formulation Example 9 

A hair set iotion composition having the following formulation was prepared. 



.p.4" 


3% 


Pure water 


60% 


Anhydrous ethanol 


balance 




ic6% 



When the cximposition was used by spraying it onto hair, an excellent effect like the Formuiation Example 6 was 
obtained. 



1 . Use in a hair-rare product of a copolymer comprising {a) a unit of a hydrophllic ethylenicaily unsaturated monomer 
in a quantity of 15 to 99.9% by weight; (b) a unit of an ethylenicaljy unsaturated mmomer having a polysiloxane 
group in a quantity of 0.1 to 85% by weight; and (c) a unit of a hydrophobic sthylenically unsaturated monomer in 
a quantity of 0 to 84.9% by weight. 

2. Use in a hair-care product according to claim 1 , wherein the ethylenicaily unsaturated monomer having a polysi- 
loxane group (b) comprises one or more of the monomers represented by the formula (I): 
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D Si • 

Ri k k 

wherein D, , R,, m and n have the following meanings, respecliveSy; 

D = an unsaturated group having radical polymerizability selected from the group consisting of a viny! group, 
a vlnytelkyleno group, a vinylhydroxyalkyfene group, an acryloyloxyali<ytene group a methacryloytoxyalkylena 
group; an acryloyloxyhydroxyalkylene group and a methacryloytoxyhydroxyalltyiene group; 
R-i ~ a hydrogen atom, a phenyl group, an alkyi group having 1 to 10 carbon atoms, a pofyalkytene group, a 
polyoxyalkylens group of which end has been substituted by an ether or ester group, a polyalicylenGpoiyamine 
group, a fatty acid group or a polysiloxane group, respectively; 

Ra ~ a hydrogen atom, a phenyl group, an alkyI group having 1 to 10 caition atoms, a polyalkylene group, a 
polyoxyalkylens group of which end has been subetftuted by an ether or ester group, a polyalkylenepolyamine 
group, a fatty acid group or a polysiloxane group, or an unsaturated group having radical polymerizability 
selected from the group consisting of a vInyl group, a vinylalkylene group, a vinylhydroxyalkylene group, an 

acryloyloxyalkylane group or a methacryloyloxyalkylene group; 

m - an integer from 4 to 150: and 

n = an integer from 0 to 150, wherein the sum of m and n is within 150. 

Use in a hair-cars product according to claim 1 , wherein the ethylenicaily unsaturated monomer having a polysi- 
loxane group (b) comprises one or a mixture of the two or more of the nrwnomers represented by the formulae {!!) 
to (IV): 



I i' I' I 
C00R4Si-{0Si)p-0Si- 



^ 

COOR4Si-(OSi)p-OSi-R5-R400C (III) 

Rc Rc Rg 



R5 ^5 fs fs 
CH2=CH-Si-{OSi)p-(OSi)g~OSi-CH=CH2 (IV) 

Rg Rg Rg Rg 

wherein R3 to R5, p and q have the following meanings independently of each other betweer? the formulae: 



= a hydrogen atom or a methyl group; 
R4 = an alkylene group having 1 to 4 carbon atoms; 
Rg = an alkyI group having 1 to 10 carbon atoms or a phenyl group; 
p = an integer of 1 or more; and 

q = an integer of 1 or more, wherein the sum of p and q are within 150. 
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4. Use in a hair-care product according to claim 1, wherein the hydrophiiio unsaturated monomer (a) comprises a 

nonionic unsaturated monomer. 

5. Use in a hair-care product according to claim 1 . wherein the hydrophllic monomer (a) comprises an anionic un- 
s saturated rrKsnomer. 

6. Us© in a hair-cafe product according to claim 1 , wherein the hydrophiiio monomer (a) comprises a cationic unsatu- 
rated mononer. 

fO 7. Use in a hair-care product according to claim 1 , wherein the hydrophllic unsaturated monomer (a) comprises an 
amphoteric unsaturated monomer in that the monomer has an anionic natura anda cationic nature in its molecule. 

8. Use in a hair-care product according to claim 1 , wherein the hydrophiiic unsaturated monomer (a) comprises a 
mixture of at least two of monomers consisting of a nonionic unsaturated monomer, an anionic unsaturated mon- 

is omer, a cationic unsaturated monomer, and an amphoteric unsaturated monomer in that the mwiomer has an 

anionic nature and a cationic nature in its moiecule, 

9. Use in a hair-cars product according to claim 1, wherein the copolymer comprises (a) a unit of a hydrophiiic un- 
saturated monomer selected from the group consisting of a nonionic monomer, an anionic monomer, an amphoteric 

20 monomer in Vnai the monomer has an anionic nature and a cationic nature in its molecule, and a mixture thereof, 

in a quantity of 20 to 59.5% by weight; (b) a unit of an unsaturated monomer having a poiysiloxance group, in a 
quantity of O.Sto 40% by weight; and {c} a unit of a hydrqahobtc unsaturated monomer, in a quantity of 40 to 79,5% 
by weight, the polymer being suitable for use in hair-setting. 

ss 10. Use in a hair-care product according to claim 1, wherein the copoiymer comprises (a) a unit of a hydrophllic mon- 
omer which is a mixture of a cationic unsaturated monomer and an anionic unsaturated monomer, the weight ratio 
of the catic*iic monomer to the anionic monomer being 1/9 to 9/1 , in a quantity of 20 to 69.5% by weight, (b) a unit 
of the unsaturated mc»iomer having a polysiloxane group. In a quantity of 0,5 to 40% by weight; aid (c) a unit of 
a hydrophobic unsaturated mwiomer, in a quality of 40 to 79,5% by weight, tie polymer being suitable for hair 

30 setting. 

11. Use in a hair-care product according to claim 1, wherein the copolymer comprises (a) a unit of a hydropiiilic un- 
saturated monomer which is cationic, in a quantity of 15 to 54.5% by weight; (b) a unit of an unsaturated monomer 
having a polysiloxane group, in a quantity of 0.5 to 45% by weight; and (c) a unit of a hydrophobic unsaturated 

3S monomer, in a quantity of 40 to 84.5% by weight, the polymer being suitable for hair setting. 

12. Use in a hair-care product according to claim 1, wherein frie copolymer comprises (a) a unit of a hydrophiiic un- 
saturated monomer, in a quantity of 1 5 to 99.5% by weight, (b) a unit of an unsaturated monomer having a polysi- 
loxane group, In a quantity of O.S to 20% by weight and (c) a unit of a hydrophobic unsaturated mwiomer, in a 

40 quantity of 0 to 84.5% by weight, 

13. Use in a hair-care product according to claim 1 , wherein the copolymer comprises (a) a unit of a hydrophllic un- 
saturated monomer which is a cationic monomer or an amphoteric monomer in that the monomer has an anionic 
nature and a cationic nature in its molecule, in a quantity of 30 to 99.5% by weight; (b) a unit of an unsaturated 

45 monomer having a polysiloxane group, in a quantity of 0.5 to 70% by weight; and (c) a unft of a hydrophobic 

unsaturated monomer, in a quantity of 0 to 59.5% by weight, the polymer being suitable for hair conditioning. 

1 4. Use in a hair-care product according to claim 1 , wherein the copolymer comprises (a) a unit of a hydrophiiic mon- 
omer which is a combination of a cationic monomer and an anionic monomer or which is acombinatlon of acafionic 

so monomer and an amphoteric monomer in that the monomer has an anionic nature and a cationic nature in its 

molecule, the weight ratio of the cationic monomer to the anionic monomer or to the amphoteric monomer being 
1/9 1o 9/1, in a quantity of 30 to 99.5% by weight; (b) a unit of an unsaturated monomer having a polysiloxane 
group, in a quantity of 0.5 to 70% by weight; and (c) a unit of hydrophobic unsaturated monomer, in a quantity of 
0 to 69.5% by weight, the polymer being suitable for hair conditioning. 

55 

15. A hair-care product comprising a copolymer comprising (a) a unit of a hydrophiiic ethylenically unsaturated mon- 
omer in a quantity of 15 to 99.9% by weight; (b) a unit of an ethylenically unsaturated monomer having a polysi- 
loxane group in a quantity of 0.1 to 85% by weight; and (c) a unit of an hydrophobic ethylenically unsaturated 
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monomer in a quantity of 0 to 84.9% by weiglit, whiicii copoiymer is dissolved in water and/or an alcoliol in a 

concentration of 0.5 to 10% by weight. 

16, A liair-care product according to claim 15, comprising the copolymer dissolved in a concentration of 0.5 to 10% 
by weight in a hydrocarbon of a boiling temperature of 50 to 300°C or in a mbcture of the hydrocarbon with an alcohol. 



Patrntanepriiche 

1. Verwendursg eines Copolymeren, das (a) eine Einheltaus einem hydrophtlen ethylenartig ungesattigten Monoms- 
ren in einer i^enge von 15 bis 99,9 Gew,%; (b) eine Einheit aus einem ethylenartig ungesattigten Monomeren, 
das eine Polysiloxangruppe hat, in einer Menge von 0, 1 bis 85 G6W.%; und (c) eine Einheit aus einem hydrophoban 
ethylenartig urtgesSttigten Monomeren in einer Menge von 0 bis 84,9 Gew.% enthalt, in einem Haarpflegeprodukt. 

2. Verwendung in ainam Haarpflegepfodukt nach Anspruch 1 , wobei das ethylenartig ungesattigte Monomer, das 
eine Polysiloxangruppe hat, (b) ain oder mehrere Monomers, die durch die Forme! (I) dargestellt werden, enthalt: 



^ -0Si-V-^0Si-^R2 (0 
Ri Ri Ri 

wofin D, R,, Rg, m und n jeweiis die folgenden Bedeutungen haben: 

D = eine ungesattigte Gruppe mit radikalischer Pofymerisierbarkeit, die aus der aus einar Vinylgruppe, einer 
Vinyialkyiengruppe, einer Vinylhydroxyaikylengruppe, einer Acryloyioxyalkylengruppe, einer Methacryloy- 
loxyalkyiengruppe, einer Acryloyloxyhydroxyalkylengruppe und einer Methacrytoyloxyhydroxyalkylen- 
gruppe bestehenden Gruppe ausgewahit 1st; 

Ri = jeweiis ein Wasserstoffalam, eine Phenylgruppe, eine Aikylgruppe mit 1 bis 10 Kohlenstoffatomen, erne 
Polyalkylengruppe. eine Polyoxyalkylengrupps, deren End© mit einer ESher- oder Estergruppe substituiert 
worden ist, eine Polyalkylenpolyamingruppe, eine Fettsauregruppe oder eine Polysiloxangruppe; 
= ein Wasserstoffatom, eine Phenylgruppe, eine Aikylgruppe mit 1 bis 10 Kohlanstoffatcmen, eine Polyalky- 
lengruppe, eine Polyoxyaikylengruppe, deren Ende mit einer Ether- oder Estergruppe substituiert worden 
ist, eine Polyalkylenpolyamingruppe, eine Fettsauregruppe oder eine Polysiloxangruppe oder eine unge- 
sanigte Gruppe mit radikaiischer Polymerisierbarkeit, die aus der aus einer Vinyigruppe, einer Vinylalky- 
iengruppe, einer Vinylhydroxyalkylengmppe, einer Acryloyloxyaikyiengruppe oder einer Methacryioylo- 
xyalkyfengruppe bestehenden Gruppe ausgewShit ist; 

m ^ eine ganze Zahi zwischen 4 und 1 50; und 

n = eine ganze Zahl zwischen 0 und 150, wobei die Summe aus m und n Im Zahlenbereich bis 150 Itegt. 

3. Verirondung in einem Haarpflageprodukt nach Anspaich 1 , wobei das ethylenartig ungesattigte Monomer, das 
eine Polys ibxan gruppe hat, (b), eine Monomer oder ein Gemlsch aus zwei odermehreren ft/tanomeren, das (die) 
durch die Formein (II) bis (IV) dargestellt wird (warden), enthalt; 

R3 

I 

CH2=C Rb Rs 

COOR4Si-(OSi)p-OSi-R5 (II) 

I i I 
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T 1^ 

CH2=C Rs Rs ^^5 C=CH2 

COOR4 S i- ( OS i ) p-OS i-R5-R400C 
I I i 

R5 R5 



R5 R5 R5 ^5 

! I t i 

CH2='CH-Si-(OSi)p-{OSi)g-OSi-CH=CH2 (IV) 
R5 R5 1^5 

worin R3 bis R5, p und q unabhangig voneinander in den ainzelnen Formein die folgenden Bedeutungen liaben; 

20 R3 = ein Wasserstoffatom Oder sine Methyigruppe; 

R4 = eine Alltylengruppe mit 1 bis 4 KohlenstoSfalomen; 

R5 = eine Alkylgruppe mil 1 bis 1 0 Kohfensloffatomen oder eine Phenylgruppe; 

p = eine ganze 2ahl 1 oder mehr; und 

q = eine ganze Zahl 1 oder mslin wobei die Summe aus p und q im Zaiilenbereich bis 150 liagt. 

ss 

4. Verwendung in sinem Haarpflegeprodukt nach Anspruoh 1, wobei das liydrophile ungesattigte Monomer (a) ein 
nichtionisches ungesattigtes IVlonomer umfaBI. 

5. Verwendung in einem H^rpflegeprodukt nacli Anspruch 1, wobet das liydropliile Monomer (a) eir^ anionisches 
30 ungesattiglas IVIcwiomer umfaBt. 

6. Verwendung in einem Haarpflegeprodukt nach Ansprucli 1, wobei das hydroplille IWaiomer (a) ein lotionisches 
ungesattigtes IVlonomer umfaBt. 



3S 7. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das hydrophile ungesattigte Monomer (a) ein 
amphoterss ungesattigtes Monomer umfa3t, in dsm das Monomer in selnem Molekui sine anbnische Natur und 
eine kationische Natur aufweist. 



8. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das hydrophile ungesattigte S\tonomer (a) ein 
40 Gemisch aus mindestens zwei Monomeren, die aus einem nichWonischen ungesattigten Mwiomeren, einem an- 

iwiisclien Moncmeren, einem kationischen ungesattigten Monomeren und einem amphoteren ungesattigten Mo- 
nomeren, wobei dieses Monomer In seinem MolekOI eine anionische Natur und eine kationische Natur aufweist, 
bestehen, umfaBt. 

^ 9. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, 'Aicbe\ das Copolymer (a) eine Einheit aus einem hy- 
drophiien ungesattigten Monomeren, das aus der aus einem nicht-ionlschen Monomeren, einem anionischen Mo- 
nomer, einem amptioteren Monomer das in seinem Moleku! eirse aniwiische Natur und eine kationische Natur 
aufweist, bsstehenden Gruppe ausgewahlt ist, in ciner Menge von 20 bis 59,5 Gew.%; (b) eine EIniieit aus einem 
ungesattigten Monomeren, das eins Polystloxangruppe hat, in einer Menge von 0,5 bis 40 Gew.%; und (c) eine 

so Einheit aus einem hydrophoben ungesattigten Monomeren in einer Menge von 40 bis 79,5 Gew.% enthalt, und 

das Polymer zur Verwendung beim l-iaarlestigen geeignet ist. 

10. Verwendung eines Haarpflegeprodukt nach Anspruch 1, wobei das Copolymer (a) eine Einheit aus einem hydro- 
philen ungesattigten Monomeren, das ein Gemiscii aus einem kationischen ungesattigten Monomeren und einem 
55 anionischen ungesattigten Monomeren ist, und in dem das Gewichtsverhaitnis des kationischen Monomeren zu 

dem anionischen Monomeren zwisciien 1/9 und 9/1 licgt, in ciner Menge von 20 bis 59,9 Gew.%; (b) eine Einheit 
aus dem ungesattigten Monomeren, das eine Poiysiioxangruppe hat, in einer Menge von 0,5 bis 40 Gew.%; und 
(c) eine Einheit aus einem hydrophoben ungesattigten Ivtonomeren in einer Menge von 40 bis 79,5 Gew.% enthalt. 
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und das Polymer zum Haarfestigen geeignet ist. 

11. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das Copolymer (a) eine Einheit aus einem hy- 
drophilen ungesattigten Monomeren, das kationische ist, in sinsr Menge vcxi 15 bis 54,5 Gew,%; (b) eine Einheit 

s au8 einem ungesattigten Monomeren, das eine Polysiioxangruppe hat, in einer Menge von 0,5 bis 45 Gew.%; und 

(c) eine Einheit aus einem hydrqahoben ungesattigten Monomeren in einer Menge von 40 bis 84,5 Gew.% enthalt, 
und das Polymer zum Haarfestigen geeignet Ist. 

12. Verwendung e nes Haarpflegeproduktes nach Anspruch 1, wobei das Copoiymer (a) eine Einheit aus einem hy- 
10 drophilen ungesattigten Monomeren in einer Menge von 15 bis 99,5 Gew.%; (b) eine Einheit aus einem ungesat- 
tigten Monomeren, das eine Polysi/oxangruppe hat, in einer Menge von 0,5 bis 20 Gew,%; und {c) eine Einheit 
aus einem hydrophoben ungesattigten Monomeren in einer Menge von 0 bis 84,5 Gew.% anthalt. 

13. Verwendung in einem Haarpflegeprodukt nach Anspruch 1 , wobei das Copoiymer (a) eine Einheit aus einem hy- 
TS drqahilan ungesattigten Monomeren, das ein kationtsohes Monomer oder sin amphotares Monomer, in dem das 

Monomer eine anionische Natur und eine kationische Natur in seinem Molekul aufweist, ist, in einer Menge von 
30 bis 99,5 Gsw.%; (b) sine Einheit aus einem ungesattigten Monomeren, das eine Polysiioxangruppe hat, in einer 
Menge von 0,5 bis 70 Gew.%; und (c) eine Einheit aus einem hydrophoben ungesattigten Monomeren in einer 
Menge von 0 bis 69,5 Gew.% enthalt, und das Polymer zum Haarkonditionieren geeignet is?. 

SO 

14. Verwendung in einem Haarpflegeprodukt nach Anspruch 1 , wobei das Copoiymer (a) eine Einheit aus einem hy- 
drophiien Monomeren, das eine Kombination aus einem kationischen Monomeren und einen antonischen Mono- 
meren ist Oder das eine Kombination aus einem kationischen Monomeren und einem amphoteren Monomeren, 
in dem dieses Monomer eine anionische Natur und eine kaliaiische Natur in seinem Molekul aufweist, ist, worin 

2B das Gewichtsverhaltnis des kationischen Monomeren zu dem anlwiischen Monomeren oder zu dem amphoteren 

IWonomeren zwischen 1/9 und 9/1 iiegt, In einer Menge von 30 bis 95 Gew.%; (b) eine Einheit aus einem unge- 
sattigten Monomeren, das eine Polysiioxangruppe hat, in einer Mengs von 0,5 bis 70 Qew.%; und (c) eine Einheit 
aus einem hydrophoben ungesattigten Monomeren in einer Menge von D bis 69,5 Gew.% enthaH, und das Polymer 
zur Haarkonditionierung geeignet ist. 

30 

15. Haarpflegeprodukt, das ein Copolymer enthalt, welches (a) eine Einheit aus einem hydrophilen ethylenartig un- 
gesattigten Monomeren in einer Menge von 15 bis 99,9 Gew.%; (b) eine Einheit aus einem ethylenartig ungesat- 
tigten Monomeren, das eine Polysiioxangruppe hat, in einer Menge von 0.1 bis 85 Gew.%; und (c) eine Einheit 
aus einem hydrophoben ethylenartig ungesattigten Monomeren in einer Menge von 0 bis 84,9 Gew.% umfaBt, und 

3* in dem das Copolymer in einer Konzentration von 0,5 bis 1 0 Gew.% in Wasser und/oder einem Alkohof aufgelost ist. 

16. Haarpflegeprodukt nach Anspruch 15, das das Copoiymer, das in einer Konzentration von 0,5 bis 10 Gew.% In 
einem Kohlenwasserstoff mit einer Siedetemperatur zwischen 50 und SOCC odsr in einem Gemisch des Kc^len- 
wasserstc4$s mi! einem Alkohol aufgelost ist, enthSlt. 



Revendications 

1. Utilisation, dans un produit pour les soins dea cheveux, d'un copolymere comprsnant (a) un motif d'un monwnera 
4S hydrophile k insaturation 6thylenique en une quantite de 15 a 99,9 % en poids ; (b) un motif d'un monom^ra k 

insaturatian 6thyl6nique ayant un groupe polysiloxane, en une quantite de 0,1 a 85 % en poids ; et (c) un motif 
d'un monomfera hydrophobe a insaturation ethyfenique en une quantite de 0 a 84,9 % en poids. 

2, Utilisation, dans un produit pour les soins des cheveux selon la revendication 1, dans laquelle le monomfere k 
so insaturation 6thy!6nfque ayant un groupe polysiloxane (b) comprend un oti plusieurs des monomeres represantSs 

par la formula (I) : 



55 
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dans laqueiie D, R^, Rg, m et n ont respectivement les significations suivantes : 

D est un groupe insature pouvant eire polymerise par polymerisation radicalaire, choisi parmi I'ensemble oom- 
prenant le groupe vsnyle, les groupes vinylalkylene, les groupes vinythydroxyaiitylene, les groupes acryloy- 
loxyalkylane, les groupes methacryioyloxyalkylens, les groupes acp/byloxyhydroxyaikyiene et ie groupes 
m^thacryloyloxyhydroxyalkylene ; 

Ri est un atoms d'hydrogene, un groupe phenyie, un groupe aikyle ayant de 1 a 10 atomes de carbone, un 
groupe polyalkylene, un groupe polyoxyalkylenedont I'extremite a ele rempiacee parun groupe etiierou ester, 
un groupe polyalkylenepolyamine, un groupe acide gras ou un groupe polysiloxane, respectivement ; 
R2 est un alome d'hydroger;e, un groupe phenyie, un grmipe aikyle ayant de 1 a 10 atomes de carbone, un 
groupe poiyaikylane, un groupe potyoxyalkylene dont I'extremile a ete rempiacee par un groupe etiierou ester, 
un groupe polyaikylenepolyamine, un groupe acide gras ou un groupe polysiloxane, ou encore un groupe 
Insature polym^risable par polymerisation radicalaire, choisi parmi I'ensemble comprenant Is groupe vinyle, 
les groupes vinylalkylene, les groupes vinytt^ydroxyalkylene, les groupes acryloyloxyalkylene et les groupes 
methacryloyloxyalkyiene ; 
m est un entjer de 4 S 150 ; et 

n est un entisf de 0 & 1 50, la somme de m et de n 6tant inf^rieure ou 4gale ^ 150. 

Utilisation, dans un produit pour \es soins des chevsux salon la revendication 1, ou le morsomftrs 6 insaturation 
etiiylenique ayant un groupe polysiloxane (b) comprend I'un dss mcnomferes ou un melange d'au moins deux des 
monomeres representes par lesformuies (li) a (IV) : 



1' 

CK,=C 



COO?.,Si- (OSi )_-0Si-R5 



CK,-C R5 R= R5 C=CH, 

' i I r I I " 

COOR,Si- ( OSi Ip-OSi-Rj-R^OOC 




CH,=CK-£i-(OSi] -(OSi ) -OSi-CH=CH, (IV) 

2 , , p I q j 

R5 Rs R5 R5 

dans lesquelles Rj & Rg, p et q ont les signlficaticxis suivantas, independamment les uns des aulrea entre 

les differentes formutes : 

R3 est un atome d'hydrogene ou un groupe methyls ; 

R4 est un groupe alkyl^ne ayant de 1 a 4 atomes de carbone ; 

Rg est un groupe aikyle ayant de 1 a 10 atomes de carbone ou un groupe phdnyle ; 

p est un entier valant 1 ou plus ; at 

q est un entier valant 1 ou plus, la sanme de p et de q etant jnferleure ou agale a 1 50. 

Utilisation dans un produit pour les soins des ohsveux aeion la ravendication 1 , dans laquella le moncmere a 
insaturatbn hydrophile (a) txsmprend un monomSre insaturS nonioniqus. 
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5. Utifisation dans un produit pour ies soins des cheveux sslon la revendication 1, dans iaquelle le monomare hy- 
drophile (a) comprend un monomere insature anionique. 

6. Utilisation dans un produit pour les soins dss cheveux selon la revendication 1, dans Saqueile !g monomare hy- 
s drophlle (a) comprend un monomere insature cationlqua, 

7. Ullllsatfon dans un produit pour les soins des cheveux selon la revendication 1 , dais laquelle le monom&re Insature 
hydrq3hile (a) comprend un monomere insature amphotere, en ce serts que le monomSre a dans sa molecule une 
nature anionsque et une nature catlontque. 

8. Ulllisation dans un produit pour les soins des clieveux selon la revendication 1 , dans laquslls fe monomfers InsaturS 
hydrc^hile (a) comprend un meiange d'au moins deux monorrieres, consjitue d'un monomere Insature nOTlonique, 
d'un monomere insature anioniqua, d'un monomere insature cationique et d'un fflonomfere insatur^ amphot&re, 
en ce sens que ie monomere a une nature anionique et une nature cationique dans sa moiecuie. 

9. Utilisation dans un produit pour les soins des cheveux salon la rsvendication 1 , dans laquelle ie copolymere com- 
prend (a) un motif d'un nnonom&re insaturS hydrophile choisi parmi I'ensemble comprenant ies monomeres nonlo- 
nlques, ies mwiomeras anicaniques, les monomeres amphotere en ce sens que les monomeres ont dans leuf 
molecule une riature anionique st une nature cationique, at leurs melanges, en une quaritlte de 20 a 59,5 % en 

20 poids ; (b) un motif d'un monomere insature ayant un groups polysitoxane, en une quantite de 0,5 a 40 % en poids ; 

et (c) un motif d'un monomare insatur6 hydrophobe, en uns quantite de 40 a 79,5 % en poids, le polymere con- 
venant a une utilisation dans une mise en pii. 

1 0. Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle !e copolymere com- 
25 prend (a) un motif d'un monomere hydrophile qui est un melange d'un monomere insature catiof^ique ei d'un 

monomere insature anionique, le rapport pondSra! du monomere cationique au monomere anionique, 6tant de 1/9 
k 9/1 , en uns quantity de 20 k 59,5 % en poids. (b) un motif du monomere Insature ayant un groiipe pdysiloxane, 
en une quantity de 0,SaAO°/o en poids ; et (c) un motff d'un monomere Insaturehydrophobe, en une quantite de 
40 k 79,5 % sn poids, ie poiymere convenant a une mise en pli. 

30 

11 . Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans iaquelle le copolymere com- 
prend (a) un motif d'un monomere insatur6hydrophi!equi est cationique, en une quantite de 15 a 54,5% en poids, 

(b) un motif d'un monomere insature ayant un groupe polysiloxane, en une quantite de 0,5 & 45 % en poids ; et 

(c) un motif d'un monomere insature hydrophobe, en une quantite de 40 a 84,5 % en poids, le polymere convenant 
35 a une mise en pit. 

12. Utilisation dans un produit pour les soins dss cheveux selon !a revendicatiori 1 , dans laquelle le copolymere com- 
prend (a) un motif d'un monomere insature hydrophile, en une quantite de 15 a 99,5 % en poids, (b) un moilf d'un 
monomere Insature ayant un groupe polysiloxane, «i une quantity de 0,5 k 20 % en poids ; et {c) un nwtif cFun 
monomere insature hydrophobe, en une quantite de 0 a 84,5 % en poids. 

13. Utilisation dans un produit pour les soins des cheveux selon Sa revendication 1 , dans iaquelle le copolymdre com- 
prend (a) un motif d'un monomare insaturd hydrophile qui est un monomere cationique ou un monomare amphotere 
en ce sens que le monomere a dans sa molecule une nature anionique et une nature cationique, en une quantity 

4S de 90 & 99,6 % en pdds ; (b) un motif d'un monomere insature ayant un groupe polysiloxane, en une quantity de 

0,5 k 70 % en poids ; et (o) un motif d'un monomere insatur6 hydrophobe, en une quantif e de 0 a 69,5 % en poids, 
le polymers convenant au conditionnemsnt des cheveux. 

14. Utilisation dans un produit pour !es soins des cheveux selon ia revendication 1 , dans laquelle le copolymere com- 
so prend (a) un motif d'un monomers hydrophile qui est uns combsnalson d'un mcmomere cationique et d'un mono- 

mfere anionique, ou qui est une combinaison d'un monomere cattonique et d'un monomere amphotere, en ce sens 
que le monom^sre a dans sa molecule une nature anionique et une nature cattanlque, !e rapport ponderal du 
monomare cationique au monomere anionique ou au monomere amphotere etant de 1/9 a 9/1 , en une quantite 
de 30 S 99,5 % en poids, (b) un motif d'un monomere insature ayant un groupe polysiloxane, en une quantite de 
0,5 & 70 % en poids ; et (c) un motif d'un monomere insature hydrophobe, en une quantite de 0 a 69,5 % en poids, 
le polymere convenant au condltlonnement des dieveux. 

15. Produit pour les soins des cheveux, comprenant un copolymere comprenant (a) un motif d'un monomfera hydrophile 
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& insaturation Gthylenique, sn une quantite de 15 & 99,9 % en poids ; (b) un motif d'un monomere a insaturation 
ethylenique ayant un groupe polysiloxanc, en une quantite de 0,1 a 85 % en poids ; et (c) un motif d'un monomere 
hydrophobe h insaturation ethylenique en une quantite de 0 a 34,9 % en poids, le copolymers etant dissous dans 
de I'eau et/ou dans un alcool a une concentration de 0,5 a 10 % en poids. 

16. Prodult pour les soins des cheveux seion la revendscatlon 15, comprenant le copoiymere dissous a une concen- 
tration de 0,5 & 10 % en poids dans un hydrocarburs ayarit une temperature d'ebullltion de 50 a 300°C, ou dans 
un melange ds I'hydrocarbure avsc un alcool. 
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Description 

The present invention reiates to liair care cMmpositions which have improved hair conditioning and style 
retention properties while still leaving the heir with a natural non-sticky feel. These compositions utilize a group 

8 of specific silicone macromer-containirig copolymers. 

the desire -to have hair retain a particular shape Is widely held. Such style retention is generally accorri- 
plished by either of two routes: permanent chstnlcai alteration or temporary alteration of hair stiie/shape, A 
temporary alteration is one which can be removed by water or by shampooing. Temporary style alteration has 
generally been accompiished by means of the application of a composition to dampened hair after shampooing 

10 and/or conditioning and prior to drying and/or styling. The materials used to provide setting benefits have gen- 
erally been resins or gums and have been applied in the form of mousses, gels, lotions, or sprays. This ap- 
proach presents several significant drawbacks to the user. It requires a separate step following shampoo- 
ing/conditioning to apply the styling composition. In addition, since the style hold is provided by resin materials 
which set-up on the hair, the hair tends to feel sticky or stiff after application and it is difficult to restyle the 

15 hair without further application of the styling composition. 

it has now been discovered that hair care compositions comprising certain specifically-defined silicone 
macromer-contalning copolyrr^rs provide excellent hairstyle retention benefits, together with hair condition- 
ing. The composittons may be in any of the convetrtional forms including, but not limited to, shampoos, condi- 
tioners, hair sprays, tonics, lotions, ge!s, and mousses. The compositions provide these benefits to hair without 

20 leaving the hair with a stiff or sticky/tacky feel and without negatively affecting dry hair properties, such as 
ease of combing. Further, hair to which the compositions of the present invention have been applied may be 
restyled several times without requiring reapplication of the compositions. 

These results are surprising since other materials which have been typically used in hair care compositions 
to provide style retention, such as resins and gums, generally hurt dry hair properties (e.g., combing) and leave 

25 hair with a sticky and/or stiff feel. Furthermore, silicone ntateriais typk:8l!y used fot hair conditioning tend to 
hurt style retention. 

Siloxanes (see, for example, US-A-3,208,911, Oppliger, issued September 28, 1965) and siloxane-con- 
tatning polymers have been taught for use in hair conditioning compositions. US-A-4,601,902, Fridd et al., is- 
sued July 22, 1 986, describes hair conditioning orshampoo/conditkiner compositions which include a polydior- 

30 ganosHoxane having quaternary ammonium substituted groups attached to the silicon, and a polydiorganosi- 
loxane having silicon-bonded substttuents vi^lch are amlno-substlfutsd hydrocarbon groups. US-A-4,654,161 , 
Kollmeier et al., issued March 31,1 987, describes a group of organopolysiioxarses ointaining betaine substitu- 
ents. When used in hair care compositions, these compounds are said to provide good conditioning, compa- 
tibility with anionic ccmiponente, hair substantivity, and low skin irritation. US-A-4,563,347, Starch, issued Jan- 

35 uary 7, 1986, reiates to hair conditioning compositions which Include siloxans components containing substltu- 
ents to provide attachment to hair, JP-A-56-1 29,300, Lion Corporation, published October9, 1981, reiates to 
shampoo conditioner compositions which include an organopoiysiloxane-oxyalkylene copolymer together with 
an acrylic resin. US-A-4, 479,893, Hirotaetai., issued October 30, 1984, describes shampoo conditioner com- 
positions containing a phosphate ester surfactant and a silicon derivative (e.g., polyether- or alcohol-modified 

40 siloxanes). JP-A-52-57337, describes hair conditioning lotions which include a copolymer of N-vinyi pyrrolidone 
and tris(trimethylsiioxy)vinyisiiane. Polyether-modlf ied polysiloxanes are also disclosed for use in sliampoo in 
US-A-3,957,970, Korkis, issued IVlay 18, 1976. US-A-4, 185,087, Morlino issued January 22, 1980, describes 
quaternary nitrogen derivatives of trlalkylamino hydroxy organoslitoon compounds which are said to have su- 
perior hair conditioning properties. 

46 Siloxane-derived materials have also been used in hair styling compositions. JP-A-56-092,811, Lion Cor- 
poration, published December 27, 1979, describes hair setting compositions which comprise an amphoteric 
acrylic resin, a polyoxyalkyiene-denatured organopolysiloxane, and polyethylene glycol. US-A-4,744,978, Ro- 
man et al,. Issued May 17, 1988, describes hair styling compositions {such as hair sprays) which include the 
combination of a carboxyfunctional polydimethyisiloxane and a cationic organic polymer containing amine or 

50 ammonium groups. Hair styling compositions which include polydiorganosiloxanes and a cationic organic poly- 
mer are taught in US-A-4, 733,677, Gee et al., issued March 29, 1988, and US-A-4,724,851 , Cornwall et al., 
issued February 16, 1988. Finahy, EP-A-11 7,360, Cantreii etal., published Septembers, 1984, discloses com- 
positions, containing a siloxane poiymer having at least one nitrogen-hydrogen bond, a surfactant, and a sol- 
ubliized titanate, zirconate or germanate, which act as both a conditioner and a hair styling aid. 

55 Siioxane-containing polymers have also been used in non-hair care applications. US-A~4,136,250, Mueller 

et al., issued January 23, 1979, relates to polymeric materials used in biological contexts where oxygen per- 
meable and tissue compatible membranes are required. They can also be used as carriers for biologically-ac- 
tive substances. These mafsrials are hydrophlllc water-Insoluble gels which include a low molecular weight ter- 
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minal olefintc stioxarre macromer and a polymer containing water-soluble monooiefinic monomer. US-A- 
4,693,935, Mazurak, issued Septemtmr 15, 1987, describes pressure sensitive adhesive cc»npos(tlons which 
Include a copolymer with a vinyl polymeric badtbone having grafted thereto potysiioxane molaties. US-A- 
s 4,728,571 , Clemens at al., issued March 1 , 1 988, relates to adhesive release coating compositions which comprise 
pojysiloxane-grafted copolymers and blends of those copolymers with other polymeric materials. None of these 
last three patents suggest the use of the disclosed slloxane-containing poiymers in hair care compositions. 

It is an object of the present Invention to formulate hair care compositions which provide effective hair con- 
ditioning and style retention properties. 
10 it is also an object of the present invention to formulate hair care ccmpoatlons which provide conditioning 

and style retention from a single composition. 

It Is a further object of the present invention to formulate hair care compositions which provide good style 
retention without leaving hair with a sfjff or sticky/tacky feel. 

It is a furthw object of the present invention to i^novide an improved method for styling and conditioning hair. 
IS These and other objects wilt become readily apparent from the detailed description which follows. 

Unless otherwise Indicated, all percentages and rattos herein are by welgbL 
According to the present invention there is provided a heir care composition comprising: 
(a) from 0.1% by weight to 10.0% by weightof a silicone-containlng copolymer having a molecular weight 
of firom 10,000 to 1 ,000,000 comprising a component selected from: a lipophiiic low polarity free radically 
20 pdymerlzable vinyl monomer (A), a hydrophliic polar monomer which is copolymerizable with A (B), and 

mixtures thereof; together with a slllcone-containing macromer (C) having a weight average nrralacular 
weight of from 1 ,000 to 50,000 based on polydimethylsiloxane sdected from 
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X-d-0-(CHi)q-(0)p-Si{R*),.» Im 



X-Si{R*)3.„Z„ 



30 



X-^{CH,)q.(0)p-S1(R*),.si Im 



3S 
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Q OH J" 

X-'i-0-CHj-iH.CH,'N.(CHt)q-SUR*)i-fli Ui' «nd 



4S 



il \ tl I 

X-C-0-CH,-CH,-N-C-N-{CH|)q-S1{R*),.ni Z«, 



so 



wherein m is 1, 2 or 3; p is 0 or 1; R" is ail<.yl or hydrogen; q is an Integer irom 2 to 6; s is an integerfrom 
0 to 2; X is 
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CH-C- ; 
I I 
R» 



R< is hydrogen CM" -COOH; is hydrogen, methyl or-CH2COOH; Z is 
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CH, 

R*-{-S1-0-)r ! 
CH, 



R* is alkyi, alkoxy, alkylamino, aryi or hydraxyl; and r is an integer from 5 to 700; 
and wlierein the silicone-containing copolymer cwnprises from 0% to 98% by weight monomer A, from 0% 
10 to 93% by weiglit monomer 8, and from 0.1% by weight to 50% by weight monomer C; and 

{b} from 0,5% by weight to 99.5% by weight of a carrier suitable for appilcaOon to hair. 
The essential, as wdl as the national, components of the present InvenBon are described below. 

Sillcone-Contdning Copdymer 

16 

The composidons of the present invention contain from 0.1% to 10.0%, preferably from 0,5% to 8,0%, of 
specifically-defined siHcone-containing copolymers, tt is these polymers which provide the unique hair condi- 
tioning and hair setting characteristics of the present invention. The polymers have a weight average molecular 
weight of from 10,000 to 1 ,000,000 (preferably from 30.000 to 300,000) and. preferably, have a Tg of at least 

20 -20°C. As used herein, the abbreviation "Tg" refers to the glass fransition tanperature of the non-sllicone back- 
bone, and the abbreviation "Tm" refers to the crystalline melting point of the non-silioone backbone, if such a 
transition exists for a given polymer. 

Preferred polymers comprise a vinyi polymeric backbone, preferably having a Tg above -aO'Cand, grafted 
to the backbone, a polydtmethylsiloxane macromer having a weight average molecular weight of from 1,000 

2S to 50,000, preferably from 5,000 to 40,000, most fM-eferably 20,000. The polynr»er is suc^ that when it is formu- 
lated into the finished hair care composttion, when dried, the polymer phase separates into a discontinuous 
phase which indudes the polydimsthylsiloxane macronner and a continuous phase which includes the back- 
bone. It is believed that this phase separation property provides a specific orientaBon of the polymer on hair 
whtah results in the desired hair conditioning and setting benefits. The phase-separating nature of the com- 

30 positions of the present Invention may be determined as follows: 

The polymer is cast as a solid film out of a good solvent (i.e., a solvent which dissolves both the backbone 
and the silicone). This film is then sectioned and examined by transmission electron micrography. MIcrophase 
separation is demonstrated by the observation of inclusions in the continuous phase. These indusions should 
have the props* size to match the size of the silicone chain (typic^iy a few hundred nm or less) and the proper 

35 density to match the amount of silicone present This behavior Is well documented In the literature for polymers 
with this struchjta (see, for ex^ple, S. D. anlth, Ph.D. Thesis, Unlversfty of Virginia, 1987. and references 
cited therein). 

A second method for determining phase-separathg characteristics irrvolves examining the enrichment of 
the concentration of silicone at the surface of a polymer film relative to the concentration In the bulk potymor. 

40 Since the silicone i^ef^ the low energy air interface, it preferenHally oriente on the polymer surface. This 
produces a surface which is entirely covered by silicone even when the concentration of the silicone by weight 
in the whole polymer is low (2% io 20%). This Is demonstrated experimentally by ESCA (electron spectroscopy 
for chemical analysis) of the dried film surface. Such an analysis shows a high level of silicone and a greatly 
reduced level of backbone polymer when the film surface is analyzed. (Surface here means the first few tens 

4S of Angstroms of film thickness.) By varying the angle of the interrogating beam the surface can be analyzed 
to varying depths. 

In its broadest aspect, the copolymere utilized in the present application comprise C monomers together 
with monomers selected from the group consisting of A monomers, B monomers, and mixtures thereof. These 
copolymers contain at least A or B monomers, together wfth C monomers, and preferred copolymers contain 

so A, B and C monomers. 

Examples of useful copdymers and hcBV they are made are described in detail in US-A-4,696,935, Ma- 
zurek. issued September 15, 1987, and US-A-4,728,571. Clemens et al., issued March 1, 1988, These copo- 
lymers are comprised of monomers A, C and, optionally, B, which are defined as follows, A is at least one free- 
radloaliy poiymerlzable vinyl monomer or monomers, B, when used, comprises at least one reinforcing mono- 

55 mercopolymerizabie with A and is selected from the group consisting of polar monomers and macromers hav- 
ing a Tg or a Tm above -20''C, When used, B Is up to 98%, preferably up to 80%, more preferably up to 20%, 
of the total monomers in the copoljmffl". Monomer C comprises from 0.01% to 50.0% of the total monomers 
In the copolymer. 

Representative examples of A (hydrophobic) monomers are the acrylic or methacrylic acid esters of Ci- 
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Cie alcohols, such as methanol, ethanol, methoxy ethanol, 1-propanol, 2-propanol, 1-butanoi, 2-methyl-1- 
propano), 1-pentanot, 2-pentanol, 3-pentanol, 2-methyl-1-butanol, 1-methyl-1-butanol, 3-methyl-1-bmanol, 1- 
methyl-1-pentanoI, 2-methyl-1-pentanol, 3-methyl-1-pentanol, t-butanol(2-methyl-2-propanol), cyclohexanol, 
neodecanol, 2--ethyl--1-butanoI, 3-heptanoi, benzyl aicohol, 2-octanoi, 6-methyl-1-heptanol, 2-ethyl-1-hexanol, 
3,5-dimethyl-1-hexanol, 3,5,5-trr-methyl-1-hexanol, 1-decanol, l-dodecanoS, 1-hexadecanol, and 1-Qctadeca- 
nol, the alcohofs having from 1-18 carbon atoms with the average number of carbon atoms being from 4-12; 
styrene; pol^tyrene macromer; vinyl acetate; vinyl chlOTide; vinylidene chloride; vinyl propionate; aipha-me- 
thylstyrene; t-buty!styrene; butadiene; cyclohexadlene; ethylene; propylene; vinyl toluene; and mixtures there- 
of. Preferred Amonomers include n-butyl methacrylate, isobut)^ methacrylats, 2-ethylhexyl methaaryiate, me- 
thyl methacrylate, t-butylacrylate, t-butylmethacryiate, and mixtures thereof. 

Representative examples of B (hydrophilic) monomers Include acrylic acid, methacrylic acid, N,N-dlme- 
thylacrylamide, dimethylaminoethyl methacrylate, quaternized dimethyiaminoethyl methacrylate, methacry- 
lamide, N-t-fautyiacryl amide, maleicacid, maleic anhydride and its half esters, crotonic acid, Itaconic acid, ac- 
ryiamide, acrylats alcohols, hydroxyethyl methacrylate, dlallyldimethyl ammonium chloride, viny! pyrrolidone, 
vinyl ethers (such as methyl vinyl ether), maleimides, vinyl pyridine, vinyl imidazole, other polar vinyl hetero- 
cyclics, styrene sulfonate, allyl alcohol, vinyl alcohol (produced by the hydrolysis of vinyl acetate after poly- 
merization) vinyl caprolactam, and mixtures thereof. Preferred B monomers include acrylic add, N,N-dimethy- 
lacrylamide, dimethylaminoethyl methacrylate, quaternized dimethylaminoethyl methacrylate, vinyl pyrroli- 
done, and mixtures thereof. 

C has a weight average molecular v/elght of from 1 ,000 to 50,000, preferably from 5,000 to 40,000, most 
preferably flrom 10,000 to 20,000. The C monomer has a formula selected from the fcdiowing group: 



In those structures, m is 1, 2 or 3 (preferably m = 1); p is 0 or 1; R" is alkyi or hydrogen; q Is an Integer 
from 2 to 3; s is an integerfrom 0 to 2; X is 



0 

X-C-0-(CH,)q-(0)p-S1(R*)3.„Z„, 



(a preferred monomer, i^rticul^ly preferred vifhen p = 0 and q = 3) 







Ri is hydrogen or -COOH (preferaWy Ri is hydrogen); is hydrogen, methyl or -CH2COOH (preferably is 
methyl); Z Is 
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R*-(.Si-0-)r; 

R* is alkyi, alkoxy, alkylamino, ary!, or hydroxyl (preferably R* is aikyi); and r is an integer from 5 to 700 (pre- 
ferably r Is about 250). 

10 The polymers of the present invention comprise from 0% to 98% (preferably from 5% to 98%, more pre- 

ferably from 50% to 90%) of monomer A, from 0% to 98% (preferably from 7.5% to 80%) of monomer B, and 
from 0.1% to 50% (preferably from 0.5% to 40%, most preferably from 2% to 25%) of monomer C. Tlie com- 
bination of the A and B monomers preferably comprises from 50.0% to 99.9% (more preferably 60% to 99%, 
most preferably from 75% to 95%) of the polymer. The composition of any particular copolymer will help de- 

is termine its formulational properties. In fact, by appropriate selection and combination of particular A, B and C 
components, the copotyitier can be optimized for inclusion in specific vehides. For example, polymers which 
are soluble In an aqueous formulation preferably have the composition: from 0% to 70% (preferably from 5% 
to 70% monomer A, from 30% to 98% (preferably from 30% to &i% nwnomer B, and from 1% to 40% monomer 
C. Polymers which are dispersible have the preferred composition: from 0% to 70% (more preferably from 5% 

20 to 70%) monomer A, from 20% to ^% (more preferably from 20% to 60%) nronomer B, and from 1% to 40% 
monomer C. 

in one aspect of the present invention, the polymers comprise from 5% to 98% A monomer, from 0.01% 
to 50% C monomer, and from 0% to 98% B monomer. In these polymers, it is preferred that Abe selected from 
t-butylacrylate, t-but^methacrylate, and mixtures thereof, since such polymers can be dissolved directly in 
2S cyclomethlcone solvents without requiring co-soivents. This is surprising in view of US-A-4,693,935 (Mazurdt) 
and US-A-4, 728,571 (Clemens et a!.) which suggest that tertiary alcohols are not suitable A monomers. 

Particularly preferred polymers for use in the present invention include the following (the weight percents 
below refer to the amount of reactants added in the polymerization reaction, not necessarily the amount in the 
finished polymer): 

30 acrylic acld/n-butyimethacrylate/(po!ydimethylsiIoxane (PDMS) macromer-20,000 nnolecular weight) 

(10/70/20 w/w/w) (I) 

N,N-dimethylacryjamide/lsobutyl mathacrylate/(PDMSmacromer' 20,000 molecular weight) (20/60/20 
w/w/w) (11) 

dimethylaminoethyl methacrylate/isobutyi methacrylate/2-ethy!hexyimethacr>iate/(PDMS macromer- 
3S 20,000 molecutar eight) (25/40/1 5/20 w/w/w/w) (111) 

dimethy!acrylamide/(PDMS macromer-20,000 molecular weight) (80/20 w/w) (IV) 
t-biityiacrylate/t-butyimethacrylate/(PDMS macromer - 10,000 molecular weight) (56/24/20 w/w/w) (V) 
t-butylacrylate/(PDMS macromer - 10,000 molecular weight) (80/20 w/w) (V!) 
t-butylacrylate/N,N-dimethylacrylamide/(PDMS macromer 1 0,000 molecular weight) (70/10/20) (VII) 
40 t-butylacrylate/acrylic ac(d/(PDMS macromer - 10,000 molecular weight) (75/5/20) (VIII) 

The sillcone-conlaining copoiynrters described above are synthesized as follows. 
The polymers are synthesized by free radical polymerization methods, the genial principles of which are 
well understood. See, for example, Odian, "Principles of Polymerization*. 2nd edition, Jdin Wley & Sons, 1981 , 
pp. 179-318. The desired monomers are all f^aced In a reactor, along with a sufficient amount of a muhjal sol- 
45 vent so that vMm the reaction is complete the viscosity of the reaction is reasonable. Typical monomer load- 
ings are from 20% to 50%, Undesired terminators, especially oxygen, are removed as needed. This is done 
by evacuation or by purging with an inert gas, such as argon or nibmgen. The initiator is introduced and the 
reaction brought to the temperature needed for initiation to occur, assuming thermal initiators are used. Alter- 
natively, redox or radiation initiation can be used as desired. The polymerization is allowed to proceed as iong 
60 as needed for a high level of conversion to be achieved, typically from a few hours to a few days. The solvent 
is then removed, usually by evaporation or by precipitating the polymer by addition of a nonsolvent. The polymer 
is further purified as needed. 

Byway of ex^ple, Polymers I, II and lit, described above, are synthesized in the following manner. There 
are numerous variaHons on these procedures which are entirely up to the discretion of the synthetic chemist 
66 (e.g., choice of degassing method and gas, choice of inlHator type, extent of conversion, reaction loading, etc). 
The choice of Initiator arid solvent are often determined by the requirements of the particular monomers used, 
since different monomers have different solubilities and different reactivittes to a specific iniSator. 

Polymer I: Place 10 parts acrylic acid, 70 parts n-butyl-methacrylate, and 20 parts 20K PDMS macromer 
in a flask. Add sufficient ethyl acetate to produce a final monomer concentration of 40%. Add initiator, benzoyl 
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peroxide, to a level of 0.5% by weight relative to tine amount of monomer. Evacuate the vessel, and refill witli 
nitrogen. Heat to 60°C and maintain this temperature for 48 hours while agitating. Terminate the reaction by 
cooling to room temperature, and dry off the ethy! acetate by pouring the reaction mixture into a teflon (RTM) 

5 coated pan snd piecing in a vacuum oven. 

Polymer 11: Piace 20 parts N,N-dimethylacrylamide, 60 parts isobutylmethacrylate, and 20 parts silicone 
maoromer In a reaction vessd fitted with a temperature probe, reflux condenser, Inlet port, and argon sparge. 
Add sufficient tduene to bring the final monomer concenbBtlon to 20% by weight. Sparge with argon for 1 to 
2 hours. While sparging, heat to 62°C, with a sufficient rate of argon flow to keep the solution mixed. Add ini- 

10 tiator, azobislsobutyroniWIe, to a level of 0.25% by weight relative to the weight of monomer present. Monitor 
the reaction visually, ensuring that no phase separation of reactants occurs during polymerization. If any turb- 
idity is observed, add sufficient warm degassed toluene to eliminate the turtiidity. Continue to monitor through- 
out the reaction. Terminate the reaction after 4 to 6 hours and purify as with Polymer I. 

Polymer 111: Place 25 parts dimethylaminoethylmethacrylate, 1 5 parts 2-ethyihexylmethacrylate, 40 parts 

IS isobutylmethacrylate, and 20 parts 20K PDMS macromer in a reaction vessel fitted with a mechanical stirrer, 
argon sparge, temperature probe, reflux condenser and inlet port. Add sufficient toluene to bring the final 
monomer concentration to 30% by weight. Begin stirring and sparge with argon for 2 hours. While sparging, 
heat tB eo-'C in a water bath. Add initiator, azobisisobutyronltrile, to a level of 0.15% by weight relative to the 
weight of monomer present Continue stirring and a slow argon sparge arjd maintain the reaction temperature 

20 at 60°C. Allow to react for 24 hours. Terminate the reactton and remove the solvent as with Polymer 1. 

Carrier 

The compositions of the invention also comprise a carrier, or a mixture of such carriers, which are suitable 
26 for application to hair. The carriers are present at from 0.5% to 99,5%. preferably from 5.0% to 99.5%, most 
preferably from 10.0% to 90.0%, of the composition. As used herein, the phrase "suitable for application to hair" 
means that the carrier does riot damage or negatively affect the aesthetics of hair or cause srriteBcn to sitin. 
Choice of appropriate carrier wilt also depend on t he particular copolyiner to be used, and whether the product 
formulated is meant to be left on hair (e.g., hair spray, mou^, tonic) or rinsed off (e.g., shampoo, conditioner) 
30 after use. 

The carriers used herein include solvents, as well as other carrier or vehicle components conventionaliy 
used in haircare compositions. The solvent selected must be able to dissolve or disperse the particular silicone 
cq)Olymer being used, the nature and proportion of B monomer in the copolymer largely determines its polarity 
and solubility characteristics. The silicone copolymers can be designed, by appropriate combination of mono- 

35 mers, for formulation with a wide range of solvents. Suitable solverrts fw use in the present invention include, 
but are not limited to, water, lower alcohols (such as ethanol, i9opro)»nol), hydroalcohollc mixtures, hydroc^- 
bons (such as isobutane, hexane, decene, acetone), halogenated hydrocarbons (such as Freon RTM), linalool, 
hydrocarbon esters (such as ethyl acetate, dibutyl phthalate), volatile silicon derivatives, especially siloxanes 
(such as phenyl pentamethyl disiloxane, melhoxypropyi heptamethyl cyciotetrasiloxane, chloropiopyl penta- 

«! methyl disiloxane, hydroxypropyl pentamethyl disiloxane, octamethyl cyciotetrasiloxane, decamethyi cydo- 
pentasiloxane), and mixtures thereof. Preferred solvents include water, ethanoi, volatile silicon derivatwes, and 
mixtures thereof. The solvents used in such mixtures may be miscible or immiscible with each other, 

Wha^e the haircare compositions are conditioner compositions, the carrier may include gel vehicle ma- 
terlfds. This gel vehicle comprises two essentia! components: a lipid vehicle material and a cationic surfactant 

4S vehicle material. Cationic surfactant materials are described in detail below. Gel-type vehicles are generally 
described in the following documents, Barry, "The Self Bodjflng Action of the Mixed Emulsifier Sodium Dodecyl 
Sulfate/Cetyl Alcohol", 28 J. of Colioid and Interfac e. Science 82-91 (1968); Barry, et al., "The Self-Bodying 
Action of Alkyltrimethylammonium Bromides/Cetostearyi Alcohol Mixed Emulsifiers; Influence of Quaternary 
Chain Length", 35 J. of Colloid and Interface Science 689-708 (1971); and Barry, etal., "Rheology of Systems 

BO Containing Cetomacrogol 1 000 - Cetostearyl Alcohol, I. Self Bodying Action", 38 J. of Colloid and Interface Sci- 
ence 616-625(1972). 

The vehicles may incorporate one or more lipid vehicle materials which are essentially water-insoluble, and 
contain hydrophobic and hydrophilic moieties. Lipid vehicle materials include naturally or syntheticaily-derived 
acids, acid derivatives, alcohols, esters, ethens, ketones, and sanides with carbon chains of from 12to 22, pre- 
ss ferably from 16 to 1 8, carbon atcms In length. Fatty alcohols and fatty esters are prefared; fatty alcohols are 
particularly preferred. 

Lipid vehicle materials among those useful herein are disctosed in Bailey' s Indu strial Oil and Fat Products , 
(3rd edition, D. Swern, ed., 1 979), Fatty alcohols included among those useftil herein are disclosed in the fd- 
lowing documents, US-A-3,155,591, Hilfer, issued November 3, 1964: US-A-4,1 65,369, Watanabe, et al., Is- 
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sued August 21, 1979; US-A-4,269,824, Villamarin, et al., issued May 26, 1981; BP-A 1,532,585, published 
November 1 5, 1976; and Fukushima, et al., "The Effect of Cetosfearj^ Alcjohol in Cosmetic Emulsions", 98 Cos - 
metics & Toiletiies 89-112 {1983). Fatty esters included among those useftil herein are disclosed in US-A 
s 3,341,465, Kauftnan, etal,, issued September 12, 1976. if included in the compositions of the present invention, 
the lipid vehicle materia is present at from 0.1 % to 10.0% of the c»mpositlon; the catiortic surfactant vehicle 
material Is present at from 0,5% to 5.0% of the composition. 

Preferred esters for use herein Include cety! palmitate and glycerylmonostearate. Cetyl alcoho! and steary! 
alcohoi are preferred alcohois. A particularly preferred lipid vehicle material is comprised of a mixture of cetyi 
10 alcohd and steary! alcohol containing from 55% to 65% {by weight of mixture) of cetyl alcohol. 

Preferred vehicles for use In the compositions of the present invention include ccmbinations of hydrophob- 
ically-modif ied hydroxyethyl cellulose materials with thickeners (such as locajst bean gum), particular surfac- 
tants, quaternary ammonium compounds (such as ditatlowdimethyl ammonium chloride), and/or chelating 
agents (such as EDTA). 

15 Other carriers, suitable for use with the present Invention are, for example, those used in the formulation 

of tonics, mousses, gels and hair sprays. Tonics, geis and non-aerosol hair sprays utilize a sdvent such as 
water or alcohol while mousses and aerosol hair sprays additionally utilize a propellant such as trichlorofluoro- 
methane, dichlorodlfluoromethane, dimethylether, propane, n-buteine w Isobutane. Atonic or hair spray prod- 
uct having a low viscosity may also require an emulelf ying agent to keep the silicone copolymer homogeneously 

20 dispersed in sdution. Examples of suitatrie emulsifying agents include nonlonic, catlonic, anionk: surfactants, 
or mixhjres thereof. If such an emulsifying agent Is used, It is present at a level of flftHn 0.25% to 7.5% of the 
composition. The level of prop^lant can be adjusted as desired but is generally from 3% to 30% of mousse 
compoaHions and from 15% to 50% of the aerosol hair spray compositions. 

25 Optional Ingredients 

The hair care compositions of the present inventton may be formulated in a wide variety of product types, 
including mouasea, gels, lotions, tonics, sprays, shampoos and condldoners. The additfonal components re- 
quired to fc»-mulate such products vary with product type and can be routinely chosen by one skilled in the 
30 hair cara product art. The foilowing is a description of some of these additional components. 

Surfactants 

Surfactants are preferred optional ingredients in the compositions of the invention, particularly shampoo 

36 and conditioner compositions. When present, the surfactant comprises from 0.05% to 50% of the composition. 
For a shampoo, the level is preferably from 10% to 30%, most preferably from 12% to 25%, of the composition. 
For conditioners, the preferred levef of surfactant Is from 0,2% to 3%. Surfactants useful in compositions of 
the present invention include anionic, nonionic, oationio, zwitterlonioand amphoteric surfactants. 

Synthetic anionic detergents useful herein, particularly for shampoo compositions, Include aikyi and alkyi 

10 ether sulfates. These materials have the respective formulae ROSO3M and RO(C2H40)xS03M, whwein R is 
a[k^ or alken^ of lixim 10 to 20 carbon atoms, x is 1 to 10, and M is a water-soluMe cation such as ammonium, 
sodium, potassium and triethanotamlne, The dkyi ether sulfates useful in the present inventkin are conden- 
satton products of ethylene oxWe and monohydric alcohols having from 10 to 20 carbon atoms. Preferably, R 
has from 1 2 to 18 carbon atoms in both the alkyI and alkyI ether sulfates. The alcohols can be derived frcwn 

4S fats, e.g., coconut oil <x tallow, or can be synthetic. Lauryl alcohol and straight c^ain alcohols derived from 
coconut oil are preferred herein. Such alcohols are reacted with 1 to 10, and especisJIy 3, molar proportions 
of ethylene oxkie and the resulting mixture of molecular species, having, for example, an average of 3 moles 
of ethylene oxkie per mole of alcohol, is sulfated and neutralized. 

Specific examples of alkj^ ether sulfates which may be used in the present invention are sodium coconut 

50 aikyi triethylene glycol ether sulfate; sodium tallow atkyl triethylene glycol ether sulfate; and sodium talfowalkyl 
hexaoxyethylene sulfate. Highly preferred aikyi ethersulfates are those comprising a mixture of Individual com- 
pounds, said mixture having an average aikyi chain length of from 12 to 1 6 carbon atoms and an average degree 
of ethoxylation of from 1 to 4 moles of ethylene oxide. Such a mixture also comprises from 0 to 20% by weight 
C12-13 compounds; from 60 to 100% by weight of Ci^^^-^e compounds, from 0 to 20% by weight of Ci7_ig_,ci 

55 compounds; from 3 to 30% by weight of compounds having a degree of ethoxylation of D; from 45 to 90% by 
weight of compounds having a degree of ethoxylation of from 1 to 4; from 1 0 to 25% by weight of compounds 
having a degree of ethoxylation of firom 4 to 8; and from 0.1 to 1 5% by weight of compounds having a degree 
of ethoxylation greater than 8. 
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Another suitable class of anionic surfactants are the water-soluble salts of the organic, sulfuric acid reac- 
tion products of the general formula: 

5 wherein is chosen torn the group consisting of a straight or branched chain, saturated aliphatic hydrocarbon 
radical having fKm 8 to 24. preferably 12 to 18, carbon atoms; and M is a cation, important examples are the salts 
of an organic sulfuric add reaction product of a hydrocarbon of the methane series, including iso-, neo-, ineso-, and 
n-paraff ins, having 8 to 24 carbon atoms, preferably 12 to 1 8 carbon atcms and a sulfonating agent, e.g., SO3, 
H2SO4, oleum, obtained according to known sulfonation methods, including bleaching and hydrolysis. Prefer- 

10 red are alkali metal and ammonium sulfonated C^2-m n-paraff ins. 

Additional examples of anionic synthetic surfactants which come within the terms of the present invention 
are the reaction products of fatty acids esterified v/ith Isethionic acid and neutralized with sodium hydroxide 
where, for example, the fetty acids are derived from coconut oil; sodium or potassium salts of fatty acid amides 
of methyl tauride in which the fatty acids, for example, are derived firom coconut oil. Other anionic synthetic 

IS surfactants of this variety are set forth in US-A 2,486,921 ; US-A 2,486,922; and US-A 2,396,278. 

Still other anionic synthetic surfactants include the class designated as succinamates. This class includes 
such surface active agents as disodium N-octadecylsulfosucclnamate; tetrasodlum N-(1,2-dicarboxyethy>-N- 
octadeoylsulfosuccinamate; diamyi ester of sodium suifosucclnfc acid; dihexyl ester of sodium suifosuccinic 
acid; dioctyl estere of sodium suifosuccinic acid. 

20 Other suitable anionic surfactants utilrzable herein are olefin sulfonates having 12 to 24 carbon atoms. The 

term "oisfin sulfonates" is used herein to mean compounds whidi can be produced by the sulfonation of ot- 
olefins by means of uncomplexed sulfur trioxide, followed by neutralization of the acid reaction mixture in con- 
ditions such that any suitones which have been formed in the reaction are hydrolyzed to give the corresponding 
hydroxy-all<anesulfonates. The sulftir trioxide can be liquid or gaseous, and Is usually, but not necessarily, dl- 

26 luted by inert diluente, for example by liquid SO2, chlorinated hydnacarbons, etc., when used in the liquid form, 
or by air, nitrogen, gaseous SOj, etc., when used in the gaseous form. 

The a-defins from which the olefin sulfonates are derived are mono-otefins having 12 to 24 carbon atoms, 
preferably 14 to 16 carbon atoms. Preferably, they are straight chain olefins. Examples of suitable 1-oleflns 
include 1-dodecene; 1-tetradecene; 1-hexadecene; l-octadecene; 1-eicosene and 1-telracosene. 

30 In addition to the true alkene sulfonates and a proportion of hydroxy-atkanesulfonates, the olefin sulfon- 
ates can contain rrAmr amounts of other materials, such as alkene disulfonates depending upon the reacflon 
conditions, proportion of reactants, the nahjre of the starting olefins and impurities in the olefin stock and side 
reactions during the sulfonation process. 

A specifk: a-olefin sulfonate mbcture of the above type is described more fully In the US-A-3,332,B80, 

35 Pflaumer and Kessler, issued July 25, 1967,. 

Another class of anionic organic surfactants are the p-^kyloxy aRcane sulfonates. These compounds have 
the following fbrnrula: 

OR2 H 

1 r 

Rl - C - C - SO3H 

1" I 

45 H H 

where R, is a sfraight chain alk^^ group having from 6 to 20 carbon atoms, R2 is a lower alky) group having 
from 1 (preferred) to 3 carbon atoms, and M Is a water-soiuble cation as hereinbefore described. 

Specific examples of p~alkyloxy-alkane-1 -sulfonates, or alternatively 2-alkyloxy-alkane-1-sulfonates, hav- 
so jng low hardness (calcium ion) sensitivity useful herein include: potasstum-p-methoxydecanesulfonate, sodium 
2-methoxy-tridecanasulfonate, potassium 2-Qthoxytetradecylsulfonate, sodium 2-isopropoxyhexadecylsulfon- 
ate, lithium 2-t-butDxyt6tradecylsulfonate, sodium p-methoxyoctadecylsulfonata, and ammonium p-n-propox- 
ydodecyl sulfonate. 

Many additional nonsoap synthetic anionic surfactants are described in McCutcheon's Detergents and 
ss Emulsifiers. 1984, Annual , published by Allured Publishing Corporation. Also US-A~3, 929,678, Laughlin et ak, 
issued December 30, 1975. discloses many other anionic as well as other surfactant types. 

Nonionic surfactants, which are preferably used in combination with an anionic, amphoteric orzwitterlonic 
surfactant, can be broadly defined as compounds produced by the condensation of alkytene oxide groups (hy- 
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draphilic in nature) with an organic hydrophobic compound, which may be aliphatic or all<yl aromatic in nature. 
Examplas of prafarred classes of nonlonic surfactants are: 

1. The polyethylene oxide condensates of a!i<yl phenofs, e.g., ttie condensation products of alicyl phenols 
5 having an alkyi group containing from 6 to 12 carbon atoms in either a straight chain or branched chain 

configuration, with ethylene oxide, the said ethylene oxide being present in amounts equal to from 10 to 
60 moles of ethylene oxide per mole of alkyl phenol. The alkyI substituent in such compounds may be de- 
rived from polymerized propylene, diisobutylene, octane, or nonane, for example. 

2. Those derived from the condensation of ethylene oxide with the product resulting from the reaction of 
io propylene oxide and ethylene diamine products which may be varied in composition depending upon the 

balance between the hydrophobic and hydrophiiic elements which is desired. For example, compounds 
containing from 40% to 80% polyoxyethylene by weight and having a molecular weight of from 5,000 to 
11,000 resulting from the reaction of ethylene oxide groups with a hydrophobic base constituted of the 
reaction product of ethylene diamine and excess propylene oxide, said base having a molecular weight of 
15 the order of 2,500 to 3,000, are satisfactory. 

3. The condensation product of aliphatic alcohols having from 8 to 18 carbon atoms, In either straight chain 
ac branched chain configuratbn, with erthyisne oxide, e.g., a coconut alcohol ethylene oxide condensate 
having from 10 to 30 moles of ethylene oxide per mole of coconut alcohol, the coconut alcohol fraction 
having from 10 to 14 carbon atoms. 

20 4. Long chain tertiary amine owdes corresponding to the followrtng genera! formula: 

RiR^RsN — rO 

wfrerein Ri contains an aikyi, aJkenyl or monohydroxy aikyi radical of from 8 to about 18 carbon atoms, 
26 frcHTi 0 !o 10 ethylene oxide moieties, and from 0 to 1 glycerj^ moiety, and R2 and R3 contain frwn 1 to 3 
carbon atoms and from 0 to 1 hydroxy grcHjp, e.g., methj^, eth^, jHopyl, hydroxyethyl, or hydroxypropyl 
radicals. The arrow in the formula is a conventional representation of a semipolar bond. Examples of amine 
oxides suitable for use In this invention include dimethyf-dodecylamine oxide, oleyldi{2-hydroxyethy1) 
amine oxide, dimethyloclylamine oxide, dimethyl-decylamine oxide, dimethyl-tetradecylamine oxide, 
30 3,6,&-trioxaheptadecyldiethylamine oxide, di(2-hydn3xyethyl>-tetradecylamine oxide, 2-dodecoxyethyl-di- 
methylamine oxide, 3-dodecoxy-2-hydroxyF«'opyldi(3-hydroxypropyl)amlne oxide, dinrrethylhexadocyla- 
mine oxide. 

5. Long chain tertiary phosphine oxides corresponding to the following general formula: 
35 RR'R-P::^ ,0 

wherein R contains an alkyl, aikenyl or monohydroxyalkyi radical ranging from S to 18 carbon atoms in chain 
length, from 0 to 10 ethylene oxide moieties and from 0 to 1 giyoerjri moiety and R' and R" are each alkyi 
or monohydroxyalkyi groups containing from 1 to 3 carbon atoms. The arrow in the formula Is a conven- 

« tional representation of a semipolar bond. Examples of suitable phosphine oxides are: dodecyldimethyi- 

phosphine oxide, letradecyldlmethylphosphine oxide, tetradecylmethylethyiphosphine oxide, 3,6,9,-trlox- 
aoctadecyldimethylphosphine oxide, cetyidimethylphosphine oxide, 3-dodecoxy-2-hydroxypropyldi(2-hy- 
droxyethyi) phosphine oxide, stearyldimethyiphosphine oxide, oetyiethylpropylphosphlne oxide, oleyWie- 
thylphosphlne oxide, dodecyldiethylphosphine oxide, tetradecyldiethylphosphine oxWe, dodecyldipropyl- 

45 phosphine oxide, dodecyld!(hydroxymethyl)phosphine oxide, dodecyldi{2-hydroxyethyl)ph08phifle oxide, 

tetradecyimethyl-2-hydroxypropylphosphine oxide, oleydimethylphosphine oxkie, 2-hydroxydodecyldime- 
thylphosphine oxide. 

6. Long chain dialkyl sulfoxides containing one short chain alkyl or hydroxy alkyi radical of from 1 to 3 carbon 
atoms (usually methyi) and one long hydrophobic chain which include alkyl, aikenyl, hydroxy alkyl, or keto 

so alkyl radicals containing from 8 to 20 carbon atoms, from 0 to 10 ethylene oxide moieties and from 0 to 1 

glyceryl moieiy. Examples include; octadecyl methyl sulfoxide, 2-ketotridecyl methyl sulfoxide, 3,6,9.-lrix- 
aoctadecyl 2-hydroxyethyl sulfoxide, dodeoyt methyl sulfoxide, oleyl S-hydroxypropyi sulfoxide, tetradecjrf 
methyl sulfoxide, 3-methoxytridecyl methyl sulfoxide, 3-hydroxySridecyl methyi sulfoxide, 3-hydroxy-4-do- 
decoxybutyl methy! sulfoxide. 
55 Cationic surfactants useful In compositions of the present invention, particularly the conditioner compo- 

sitions, contain amino or quaternary ammonium hydrophiiic moieties which are positively charged when dis- 
sdved in the aqueous composition of the fa-eaent invention, Cationic surfactants among those useful herein 
are disclosed in the follovnng documents, M.C. Publishing Co., McCutcheon's, DstBrgents & Emulsifiers , 
(North American etiitbn 1979); Schwartz, et al.. Surface Active Agents , Their Chemistry and Technology , New 
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York: Interscience Publishers, 1949; US-A-3, 155,591, Hllfer, issued November 3, 1964; US-A-3,929,678, 
Laughiin, etaL, issued December 30, 1975; US-A-3 ,959,461, Bailey, stal., issued May 25, 1976; and US-A- 
4,387,090, Bolich, Jr., issued June 7, 1 983. If Included in the com|>ositions of the present invention, the catlonic 
5 surfactant is present at finom 0.05% to 5%. 

Among the quaternary ammonium-containing catlonic surfactant materials useful herein are those of the 
general formula: 

^^^^ I X- 



wherein - R4 are independently an aliphatic group of from 1 to 22 carbon atoms, or an aromatic, aikoxy, 
polyoxyalkylene, a'kyiamido, hydroxyalkyi, aryl or alkylaryl group having from 12 to 22 carbon atoms; and X 
is an anion selected from halogen, acetate, phosphate, nitrate and aik^dsulfatfi radicals. The aliphatic groups 
may contain, in addition to carbon and hydrogen atoms, etherlinltages, and otiier groups such as amino groups. 
Other quaternary ammonium salts useful herein have the formula: 

«2 R4 ++ 

I I 

Rl - I* - (CH2)3 - N - Rfi 2X- 

I I 
R3 R5 



wherein Is an aliphatic group having from 16 to 22 carbon atoms, R2, R3, 1^, R5, and Re are selected from 
30 hydrogen and alkyi having from about 1 to a bout 4 carbon atoms, an d X is an ion selected from halogen, acetate, 
phosphate, nitrate and alky! sulfate radicals. Such quaternary ammonium s^ts include taHow propane diammo- 
nium dichloride. 

Preferred quaternary ammonium salts include diaikyldimethyiammonium chlorides, wherein the aikyi 
grmjps have from 12 to 22 carbon atoms and are derived from long-chain fatty acids, such as hydrogenated 
36 tallow fatty acid (tallow fatty acids yield quaternary compounds wherein R, and R2 have predominately from 
16 to 18 carbon atoms). Examples of quaternary ammonium saits useful In the present invention include di- 

tailowdimethyl anwionium diloride, ditallowdimethyl ammonium methyl sulfate, dihexadecyl dimethyl ammo- 
nium chloride, dt{hydrogenated tallow) dimethyl ammonium chloride, dioctadecyl dimethyl ammonium chloride, 
dieicosyl dimethyl ammonium chloride, didocosyl dimethyl ammonium chloride, di(hydrogenated tallow) dime- 

40 thyl ammonium acetate, dihexadecyl dimethyl ammonium chloride, dihexadecyi dimethyl ammonium acetate, 
ditallow dipropyl ammonium phosphate, ditallow dimethyl ammonium nitrate, di{coconutalkyl) dimeth^ ammo- 
nium chioride, and stearyl dimethyl benzyl ammonium chloride. Ditallowdimethyl ammonium chloride, dicetyl 
dimethyl ammonium chioride, stearyl dimethyl benzyl ammonium chloride and cetyl trimethyl ammonium chlor- 
ide are preferred quaternary ammonium salts useful herein. Di-(hydrogenated tallow) dimethyl ammonium 

45 chioride is a particularly preferred quaternary ammonium salt. 

Sal ts of primary, secondary and tertiary fatty amines are also preferred cation ic surfactant materials. The 
alkyi groups of such amines preferably have from 12 to 22 carbon atoms, and may be subsOtuted or unsubstt- 
tuted. Secondary and tertiary amin^ are preferred, terti^y amines are particularly preferred. Such amines, 
useful herein, include stearamkio prop)i dimethyl amine, diethyl amino ethyl stearamide, dimethyl stearamlne, 

50 dimethyl soyamine, soyamine, myristyl amine, tridecyl amine, ethyl stearylamine, N-tallowpropane diamine, 
ethoxylated (5 moles E.O.) stearylamine, dihydroxy ethyl stearylamine, and arachidylbehenylamine. Suitafcrfe 
amine s^ts include the halogen, acetate, phosphate, nitrate, citrate, lactate and alkyi sulfate salts. Such salts 
include stearylamine hydrochloride, soyamine chloride, stearylamine formate, N-tailowpropane diamine di- 
chloride and stearamidopropyl dimethyiamine citrate. Catlonic amine surfactants included amont those useful 

ss in the present invention are disclosed in US-A-4,275,055, Nachtigal, et ai., issued June 23, 1981, 

Zwitterionic surfactants, useful in shampoos as well as conditioners, are exemplified by those which can 
be broadly described as derivatives of aliphatic quaternary ammonium, phosphonium, and sulfonium com- 
pounds, in which the aliphatic radicals can be straight or branched chain, and wherein one of the aliphatic sub- 
stituents contains firom 8 to 18 carbon atoms and one contains an anionic water-solubilizing group, e.g., car- 
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boxy, sulfonate, sulfate, phosphate, or phosphonate. A general formula for these rampounds is: 
I 

R2 — Y(*)-~ — CH2 R* ZC-) 

iO wherein contains an alkyi, alkenyl, or hydroxy aJkyI radical of from 8 to 18 carbon atoms, from 0 to 10 ethylene 
oxide moieties and from 0 to 1 glyceryl moiety; Y is selected from the group consisting of nitrogen, phosphorus, 
and sulfur atoms; is an alkyI or monohydroxyalkyi group containing 1 to 3 carbon atoms; X is 1 when Y is a 
sulfur atom, and 2 when Y is a niirogen or phosphorus atom; R" is an alkylene or hydroxyalkylene of from 1 to 
4 cart)on atoms and Z is a radical selected from the group consisting of carboxytate, sulfonate, sulfate, phos- 

15 phonate, and phosphate groups. 

Examples of such surfactants include: 

4- [N,N-di(2-hydroxyethyi)-N-octadeci^ammonio]-butane-1-carboxylat8; 

5- [S-3-hydroxypropji-S-hexadecylsulfonio|-3-hydroxyp6ntane-1-sulfat6; 
3-[P,P-diethyl-P-3,6,9-trloxatetradaxocy!phosphoniol-2-hydrQxy-propane-1-phospfrate; 

20 3-fN,N-dipropyl-N-3-dodecoxy-2-hydn)xypropylammonio]-propane-1-|:*osphonate; 
3-(N ,N-dimet hyl-M-hexadecy lammonio) propa ne-1 -sulfonate ; 

3- (N,N-dimethyl-N-hexadecylamnonio)-2-hydroxypropane-1-sulfonate; 

4- [N,N-dl(2-hydroxyet hyl)-H-{2-hydroxydod ecyl)am monto]-buta ne- 1 -carboxylate; 
3-[S-ethyl-S-(3-dodecoxy-2-hyijroxypropyl)sulfon'io]-propane-1-phosphate; 

26 3-[P,P-dimethyl-P-dodecylphosphonio]-propane-1-phosphonate; and 

5- [N,N-di(3-hydroxypropyl)-N-hexadecylamnonio]-2-hydrQxy-pentane-1-sulfate. 

Other zwitterlonics such as betaines are also useful in the present invention. Examples of betaines useful 
herein include the high aikyi betaines, such as coco dimethyl carboxymethyl betatne, lauryl dimethyl carbox- 
ymethyl betaine, iauryl dimethyl alphacarboxyethyl betaine, cety! dimethyl carboxymethyl betalne, lauryl bis- 

30 (2-hydfoxyethy!) carboxymethyl betaine, stearyl bis-(2-hydroxypropyl) carboxymethyi betaine, ole^ dimethyl 
gamma-cariMxypropyl betatne, and laiffy! bis-(2-hydroxypropyl)alpha-carboxyethyI betaine. The sulfobeteines 
may be represented by coco dimethyl sulfbpropyl betaine, stearyl dinwthyl sutfopropyl betafcis, lauryl dimethyl 
sulfoethyl betaine, lauryl bis-(2-hydrQxyethyl) sulfopropyl betaine and the like; amldobetainesandamidosul- 
fobetaines, wherein the RCONH(CH2)3 radical is attached to the nitrogen atom of the betaine are also usefiil 

35 in this invention. 

Examples of amphoteric surfactants which can be used In the compositions of the present Invention are 
those which are broadly described as derivatives of aliphatic secondary and tertiary amines in which the ali- 
phatic radical can be straight or branched chain and wherein one of the aliphatic substituents contains from 8 
to 18 carbon atoms and one contains an anionic water solubilizing group, e.g., carboxy, sulfonate, sulfate, phos- 

40 phate, or phosphonate. Examples of compounds falling within this definition are sodium 3-dodecyl-amlnoprD- 
pionate, sodium 3-dodecylaminopropane sulfonate, N-alkyltaurines such as the one prepared by reacting do- 
decylamine with sodium isethionate according to the teachingofUS-A-2,658,072,N-higheralkylaspartic adds 
such as those produced according to the teaching of US-A-2,438,091, and the products sold under the trade 
name "Mfc-anol" (RTM) and described In US-A-2,528,378. 

45 The above-mentioned surfactants can be used alone or in combination in the hdr care compositions of 

the present Invention. The alkyI sulfates, ethoxyiated alkyi sulfates and mixtures thereof are jMBferred for use 
herein. 

The hair care compositions herein can contain a variety of other optional components suitablefor rendering 
such compositions more cosmetically or aesthetically acceptable or to provide them with additional usage ben- 

50 efits. Such conventional optional ingredients are well-known to those skilled in the art, e.g., pearlescent aids, 
such as ethylene glycol distearate; preservatives, such as benzyl alcohol, methyl paraben, propyl paraben and 
imidazoHdinyl urea; thickeners and viscosity modifiers, such as a diet hanolamide of a long chain fatty acid (e.g., 
PEG 3 lauricdiethanolamide), cocomonoethanol amide, dimethicone copolyols, guar gum, methyl cellulose, 
starches and starch derivatives; fatty alcohols, such as cetearyl aicoho!; sodium chloride; sodium sulfate; poly- 

55 vinyl alcohol; ethyl alcohol; pH adjusting agents, such as citric acid, sodium citrate, succinic acid, phosphoric 
acid, sodium hydroxide, and sodium carbonate; coloring agents, such as any of the FD&C or D&C dyes; hair 
oxidizing (bleaching) agents, such as hydrogen peroxide, perborate and persuifate salts; hair reducing agents, 
such as the thioglycdates; perfumes; sequestering agents, such as disodium ethylanediamine tetra-acetate; 
and pofyma- plasticizing agents, such as glycerin and fa-opylene glycol. Such optional ingredients generally 
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are used individually at levels of from 0.01% to 10,0%, preferably from 0.05% to 5.0%, of the composition. 

The pH of the present compositions should be between 3 and 9, preferably between 4 and 8. 

As withal! compositions, the present invention should not contain components which unduly interfere with 
5 the performance of the compositions. 

The hair care compositions of the present invention can be made using conventional formulation and mix- 
ing techniques. Methods of making various types of hair care compositions are described mora specificaliy In 
the following example. 



10 Method of Use 



The hair care compositions of the present invention are used in conventional ways to provide t he hair con- 
ditioning/stytlng/hold benefits of the present Invention. Such method of use depends upon the type of COTnpo- 
sltlon employed but generally involves apfrfication of an effective amount of the product to the hair, which may 
then be rinsed from the hair (as in the case of shampoos and some conditioning products) or allowed to remain 
on the hair{as in the case of spray, mousse, gel, and tonic products). By "effective amount" is meant an amount 
sufficient to provide the hair conditioning/sty!ing/ho!d benefits desired considering the length and texture of 
the hair, and the type of product used. Preferably, the product is appiled to wet or damp hair priw to drying 
and styling of the hair. After thecompositionsofthe preserrt irtvention are apfrfied to the hair, the hair is dried 
and styled in the usual ways of the user. 

The following examples further illustrate preferred embodiments within the scope of the present Invention. 

The following table defines the silicone copolymers used in the examples (weight ratios given refer to pro- 
portion added to reacflon mix): 

Copolymer #1 10/70/20 acrylic acld/n-butylmethaorylate/sllicone macromer S2, pdymer molecular 
w^ght about 100,000 

Copolymer H2 10/70/20 dimethylaminoethyl methacrylate/isobutyl methacr^ate/silicone macromer S2, 

polymer molecular weight about 400,000 
Copolymer #3 60/20/20 quaternized dimethylaminoethyl methacrylate/isobutyl methacrylate/silicone 

macromer SI, polymer molecular weight about 500,000 
Copolynr»er #4 40/40/20 acrylic acid/methyl methacrylate/silicone macrcHTier S1, polymer molecular 

weight about 400,000 

Copolymer #5 10/70/20 aori^ic acid/n-butyl methacrylate/sllfcone macromer SI, pdymer molecular 
weight about 300,000 

Copolymer #6 25/65/10 acrylic acid/isopropyl methacr>iate/si!icone macromer S2, polymer molecular 
weight about 200,000 

Copol)nmer#7 60/25/15 N,N-dimethyiacrylamide/methoxyefh^ methacrylate/siilcone macromer S1, 

polymer molecular weight about 200,000 
Copolymer #8 12/64/4/20 N,N-dlmethyiacrylamlde/lsobutyl methatarylate/2-ethythexyl methacr^ate/ 

PDMS nrara-omer S1 , polymer mdecular weight about 300,000 
Copolymar#9 30/40/10/20 dimethylaminoeth^ methacrylate^sobutyl methacrylate/2-ethylhexyl me- 

thacrylate/PDMS maa-omer SI, polymer molecular weight about 300,000 
Copolymer #10 80/20 t-butylacrySate/PDMS macromer S2, polymer molecular weight about 150,000 

Silicone macromer S1- has a molecular weight of 20,000 and Is prepared in a manner simHar to Examfrfe 
C-2cofUS-A-4,728,571, Clemens, issued March 1, 1988. 

Silicone macromer S2- has a molecular weight of 10,000 and is prepa-ed in a manner similar to Example 
C-2b of US-A-4,728,571, Clemens, issued March 1, 1988. 



EXAMPLE I 



SO The following is a hair spray composition representative of the present invention. 



Silicone Copolymer #4 2.00 

Ethanol '2-^° 

Perfume ^'^^ 

Isobutane propel! ant 2^-^** 
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This product is prepared by adding the silicone copolymer and perfume to the ethanoi and mixing for sev- 
eral hours untii all the polymer is dissolved. This "concentrate" Is then placed in aerosol cans which are fitted 
with valves crimped under vacuum and then filled through the vafve stem with isobutane dispensed by a pres- 
3 sure filler. 



EXAMPL E II 



The following Is a shampoo composiBon representative of the present invention. 
^XY])po Aoent 

Silicone Cepolywer #2 ^'^^ 

ChlorpropyVheptsunathyl cyclotetrislloxane 3.00 
Premix 

Silicone gun "'^ 

Dimethlcone. 350 cs. fluid 0-50 
Main Hix 

AfflDonluM Uuryl sulfate "-O** 

Cocamide HEA 2'**° 
Ethylene glycol distearate 

Xanthan gua ^-^^ 

Kathon (RTK) CG"* 0.04 

Citric acid to pH 4.5 'i''. 



Double reverse osmosis (DRO) HjO q-s. 
» preservative cwtmerclally available from Rohm & H«s 

The Styling Agent and Premix are blended separately in a conventional manner. The Main Mix Is prepared 
by first dissolving the xanthan gum in the w/ater with conventional mixing. The remaining Main Mix ingredients 
40 are added and the Main Mix Is heated to 150°F with agitation for 1/2 hour. The Styling Agent and Premix are 
then added sequentially with ten minutes agitation between additions, and the entire mixture is stirred while 
the batch is cooled to room temperature. For varied particle size, the Styling Agent and Premix can be added 
at diffwent times using either or both high shear mixing (high speed dsspersator) or normal agitation. 

45 EXAMPLE 111 



The following is a shampoo composition representative of the present invention. 

so 

56 
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Anrnanium Uuryl sulfate 
AinnotvlUBi laurath sulfate 
Cocaiftide HEA 
Si 1 tctm# CoDoTirtB«r n. 

NatroBol (RIM) 25OH* 

eiydant* (Rtm) 
DRO HiO 



Weight % 



7.00 
7.00 
2. SO 
1.90 
1.00 
0.37 



q.s. 



I hydroxytthyl cellulose coasaerdany available from 
Aqualon Co. 

« preservative conwerclally available froa Slyco, Inc. 

The shampoo is mads by first dispersing the Natrosd (RTIW) and silicone copolymw in tlie water for 1 hour 
with conventional agitation. The remaining ingredients are then added. 



EXASyiPLEiy 



The following is a styling rinse composftlon representative of the present invention. 



Component 



Weight % 



?tYl1nq Mint ?t^U 

silicone Copolyur 18 
PhenethylpentamtKyI dlsiloxane 



2.00 
6.00 
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Octamethyl cyclotetraslloxane 3.00 
Xanthan prgifily 

Xanthan gum 0,25 

DRO HjO 25.00 

D1 hydrogenated tallow-d1 methyl ^rnnnium chloride 

(DTDHAC) 0.50 

EDTA, d1 sodium salt 0.10 

D.C, (RTK) 929"^ 2.00 

Perfume 0.10 

Poly Surf (HTM) 0.75 

Locust bean gum 0.75 

Kathoh (RTO) cG^ 0.04 

ORG KtO q.s. 



I araodlnethicone, cMmercially available froH Dow Corning 

1 hydrophobically- modified hydroxyethyl cellulose* cotnerclally 

available fron AquaUn Co. 
» preservative coremerclally available fn» Roha and Haa» 

The Styling Agent and Xanthan Premix^ are blended separately in a conventional manner. The Main IWix 
is prepared by adding all the ingredients together and heaOng witfr agitation to 95°C for 1/2 hour. As the batch 
is cooled, the String Agent and Xanthan Prembces are added at atwut 60°C with vigorous mbclng. The batch 
Is then cooled to ambient temperature. 

EXAMPLE V 

The following is a styllrtg rinse compositton representative of the present invention. 



CflBoonent Weight % 
Prefix ft 

Silicone Copolyner #3 2.00 

DRO H|0 10.00 

pffp^jy B 

Silicone Copolywer #4 2.00 

DRO HtO 15.00 

NaOH solution (SOX) 0.20 
Hain Mix 

Poly Syrf (Rtm) 1.00 
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Stear amide OEA 0.50 
Sthanol 10.00 

5 Perfune 0.20 

ORG HjO q.s. 

I hydrophobically-nrndified hydroxyethyl cellulose, comnercially 

io available from Aqualon Co. 

Both prsmixes are blended separately in a conventional manner. The IVIain Mix is prepared by adding all 
the ingredients together and heating to about 60°C with mixing. The premixes are then added to the Main Mix 
with agitation for 1/2 hour and the batch is cooled to ambient temperature. Either sodiunrs hydroxide or citric 
15 acid, if necessary, is added to adjust composition pH to 6.5. 

EXAMPLE VI 

The followlftg Is a hair grooming tonic composition representative of the present invention. 

20 

Component Height % 

Silicone Copolyner #9 0.70 

Perfume O.iO 

Ethanol q.S- 

The composition Is made by mixing the above components fogether in a conventional manner. 
30 EXAMPLE Vil 

The following Is a shampoo composition representative of the present Invention. 



35 


Coiioonent 


Weight % 


AnBonlui laureth sulfate 


7.00 




Cocaaido pr^yl betalne 


€.00 




Slllcotte Copolyaer #6 


2.00 


40 


Ethanol 


10.00 




PEG ISO distearate 


2.00 




Glydant 


0.38 


45 


Perfuaie 


1.00 




ORG HtO 


q.s- 




^ preservative coonerclally available fr 


oa filyco* Inc. 



The shampoo is prepared by combining the ammonium iaureth sulfate {normally supplied as a 28% sol- 
ution in water) and Silicone Copolymer and heating to Id'C for 1/2 hour with mixing. The remaining ingredients 
are added and mixed for an additional 1/2 hour. The batch Is then cooled to ambient temperature. Composition 
pH is adjusted to 6,5 by the addition of citric acid or sodium hydroxide, if necessary. 

EXAMPLE VIII 



The fbllowing is a stj^ing rinse composition representative of the present invention. 
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Component 

Stvlino Agent 
Silicone Copolymer #5 
Phenyl pentaaiethyl dislloxane 

Premix 

Silicone Sum 6E (RTM) se76^ 
Decamethyl cyclopentasiloxane 
Main Hix 
Poly Surf (RTM) 
Locust^beaii gun 
EDTA, disodiua salt 
DTDHAC 
Glydant>< 
DRO H2O 



3.00 
9.00 



0.50 
4.00 



0.60 
0.50 
0.15 
0.65 
0.40 



q.s. 



1 C(HiiMrc1a11y avallj^le froai fieneral Electric 

< hydrophoblcally-oodtfled hydi^xy«tt)y1 cellulose coianercially 

available fro* Aqualim Co. 
> preservative coenerclally available fro« Slyco, Inc. 

The Styting Agent and Pr^ix are blended separately by conventkmal means. The Main Mix Is prepared 
by adding all the Ingredients and heating to 95°C for 1/2 hour with agitation. As the batch Is cooled to 60°C, 
the Premix and Styling Agent mixes are added to the Main Mix with agitation and the batch Is cooled to ambient 
temperature. 



EXAMPLE iX 



The following is a styling rinse composition representative of the present invention. 



ConMonent 

Styling ftgwt 
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Silicone Copolymer #10 
Octamethyl cyclotetraslloxane 
Premlx 

Silicone Sum (rtm) ge se76'^ 
Decamethyl cyclopentoslloxane 

Poly Surf C (rtm)^ 
Stearailde DEA 
DTDMAC 

Kathon (rtm) cg^ 
Imidazole 
Perfume 
DRO HiO 

1 Commerciany available froai General Electric 

2 hydrophobi call y-RKxil fled hydroxyethyl cellulose 
available from Aqualon Co. 

i preservative coBBercUlly available fro« Rohm & 

The Styling Agent and Prembc are blended separately by conventional means. The Main Mix is prepared 
by adding all the ingredients and heating to 95°C for 1/2 hour with agitation. As the batch Is cooled to 60»C, 
the Prennix and Styiing Agent mixes are added to the Main M\k with agitation and the batch is cooled to ambient 
temperature. 

EXAMPLE X 

The foliowlng is a coid-wave hair perm composition representative of the present invention. 



CowBonent Wfi.t.flhlJl 

Thioglycollc acid 5.00 

MonoethafioliHine 6.00 

Silicone Copolyiaer #3 1-50 

PES 10 inonostearate 0.50 

DRO HiO <|.»* 



The composition is prepared by blending ail the ingredients with agitetion for 1/2 hour at BO'C and then 
cooiing to ambient temperature. 

EXAMPLE XI 

The following is a hair conditioner composiUon representative of the present invention. 



3.00 
9.00 

0.50 
4.00 

1.25 
0.40 
O.SO 
0.03 
0.15 
0.10 
q.s. 

cosnerclally 

Kaas 
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Cotnppnent Weight X 

Styling Aoent Premiif 

Silicone Copolymer #9 i.oo 

Phenyl pentaniethyl dislloxane 4.00 

Silicone gum, G£ SE76i (R™) 0.30 

Octareethyl cyclotetrislloxane 1.70 
Main nu 

Cetyl alcohol l.OO 

QuaterniuB 18* (R™) 0.85 

Stearyl alcohol 0.70 

Matrosol 250 MBR» t^™) o.50 

Ceteareth-20 0.35 

Fragrance 0-20 

Dimethlcone copolyoT 0.20 

Citric acid 0.13 
HethyTchloroisothf azol inone, 

methyltsotMazollnone o.04 

Sodfim chloride O.OI 

ORO H,0 p.s. 



» Comnerciiny tvallaijle froa General Electric 

2 Ditallow qtfttemary anioiiitui conpotind, coRBerclally 

available fn» Sherex 
> hydroxyethyl cellulose naterlal , comerclally available 

fro« Aqualon Co. 

The product is prepared by comixing all the Main Mix ingrediente, heating to 60°C with mixing, and colloid 
nniliing down to 45°C. At this temperature, the two premixes are added sepa^fely with moderate agitation and 
the batch allowed to cool to ambient temperature. 

EXAMPLE Xll 

The foliowtng is a styling gel composition representative of the present invention. 
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Weight % 



Silicone Copolymer #7 2 qq 

Carbopol 940^ (RIM) ^ ^5 

Triethanol amine 1 00 

Dye solution 0 05 

Perfume 0 jq 

Laureth-23 0 jg 

q.'s. 

1 cross-linked polyacryllc acid, commercially available from 
B. F. Goodrich 

This batch is made by mixing the listed components together in a conventional manner. 
EXAMPl-E Xlll 

The following is a hair mousse composition representative of the jiH-esent invention. 



CtmiPon»n<; 


Weight % 


Silicone Copolymer #7 


3.00 


Ethanol 


15.00 


Cocamlne oxide 


0.60 


D,Gi. iwm) 


0.20 


Cocamfde DEA 


0.30 


Perfume ^ 


0.10 


Isobutanc 


7.00 


ORO H2O 


q.s. 



dimethicone copolyol, commercially available from Oow Corning 

The composition is made by blending ail of the Ingredients except isobutane at ambient temperature unSI 
well mixed, ^uminum a^osol cans are then filied with 95 parts of this batdi, affixed with a valve which is 
crimped into position, and lastly pr^sure filled urith 5 parts isobutane. 

EXAMPLE XIV 

The following ss a pump hair spray composition representative of the present invention. 



WttlQht % 

Silicone Copolymer #1 2.50 
Di butyl phthaUtt 0.20 
Phenyldimethicont 0 30 
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Perfume 0.05 
AminoHiethy] propanol 0.2O 

q.s. 



Ethanol 



This composition is made by mixing the listed components togettier in a conventional manner. 
Whan the compositions defined in Example l-XIV are applied to hair in the conventional manner, they 
provide effective hair conditioning and styling/hdd benefits without leaving the hair vMh a sticky/stiff feel. 



A hair care composition diaracterized in that It comprises: 

(a) from 0.1% by weight to 10.0% by weight of a siiicone-containing copolymer having a moiecuiar 
weight of from 10,000 to 1,000,000 comprising a component selected from: a lipophilic low polarity free 
radically polymerizable vinyl monomer (A), a hydrophilic poiar monomer which is copolymerizable with 
A(B), and mixtures thereof; together with a siiicone-containing macromer (C) having a weight average 
molecular weight of from 1,000 to 50,000 based on potydimethylsiloxana selected from 



0 

X-li-0-(CH,)q-(0)p-S1(R*),.„ 

X-Si(R*}^„Z«, 
X-Hg>{CHj)<,-{0)p-S1(R*),.„ 2n, 

X-C-O-CHi-CHj-N-C-d' <0> -Si(R*),-B Zm 



0 OH R- 

X-(i-0-CHj-CH-CH,-l*-(CHa)q-S1{R«),.B, Zfl,;,and 



X-C-O-CHt -CHi -N-C-M- (CH, )q-Si {R* ) 1 -ai 2^, 

wherein m is 1, 2 or 3; p is 0 or 1; R" is alkyi or hydrogen; q is an integer firom 2 to 6; 8 is an integer 
from D to 2; X is 

CH-C-; 

1 I 

Ri Is hydrogen or -COOH; is hydrogen, methyl or-CHaCOOH; Z is 
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CHj 

R*-(-Si.O.)r ; 
CH, 

R* is aSkyI, alkoxy, alkylamino, ary! or hydroxyl; and r is an integer from 5 to 700; 
and wlnerein the silicone-containing copolymer comprises from 0% to 98% by weight monomer A, from 
0% to 9B% by weight monomer B, and from 0.1% by weight to 50% by weight monomer C; and 
(b) from 0.5% by weight to 99.5% by weight of a earner suitable for application to hair. 

A hair care compositiors according to Claim 1 characterized in that the silicone-containing copol^er com- 
prises from 5% by weight to 98% by weight monomer A, from 7.5% by weight to 80% by weight monomer 
B, and from 0.1% by weight to 50% by weight monomer C. 

A hair care composition according to Claim 1 or 2 characterized in that monomer A is selected from acrylic 
acid esters of CrC^g alcohols, methacrylic acid esters of Ci-C^e atoohofs, styrene, polystyrene macromer, 
vinyl acetate, vinyl chloride, vinyl propionate, vinylidene chloride, alpha-methylstyrene, t-butj^styrene, bu- 
tadiene, oyclohexadiene, ethylene, propylene, vinyl toluene, and mixtures thereof; and is preferably se- 
lected from n-butylmethacrylate, Isobutylmettiacrylate, 2-ethylhexylmethacrylate, methylmethacrylate, 
t-butylacrylate, t-butylmethacryiate, and mixtures thereof. 

A hair care composition according to any of Claims 1-3 characterized in that monomer B is selected from 
acrylic acid, methacrylic acid, N,N-dimethylacrylafnide, dimethyiaminoethyl methacryiate, quaternized 
dimethylaminoethyl methacryiate, methacrylamide, N-t-butyl acryl amide, maieic acid, maleic anhydride, 
half eaters of maleic anhydride, crotonic acid, itaconic acid, acrySamide, acrylate alcohols, hydroxyethy! 
methacryiate, diatlyfdimethy^ ammonium chloride, vinyl pyrrolidone, vinyl ethera, mateimldes, vinyl pyri- 
dine, vinyl imidazole, styrene sulfonate, ally! alcoho!, vinyl alcohol, vinyl caprolactam, and mixtures there- 
of; and is preferably selected from acrylic acid, N.N-dimethylacryiamide, dimethylaminoethyl methacry- 
iate, quaternized dimethylaminoethyl methacryiate, vinyl pyrrolidone, and mixtures thereof. 

A hair care composition according to any of Claims 1-4 charactffl'ized in tfiat monomer C has the fbrmuia 



X - C - 0 - {CHi)q - (0)p - Si(R*)3-m2in, 

wherein p = 0 and q = 3, m is 1, r is 250, R* Is allcyi, R' is hydrogen, and R^' is methyl. 

A hair care composition according to any of Claims 1-5 characterized in that the silicone-containing co- 
polymer is selected from: 

acrylic acld/n-butylmethacrylate/polydimethylslloxane (PDMS) macromer - 20,000 mw (10/70/20); 
N,N-dimethylacryiamide/isobutyl methacrylate/PDMS macrcwner 20,000 mw (20/60/20); 
dimethyfaminoethyl methacrylate7isobutyl methacrylate/2-ethylhexy( methawylate/PDMS macromer - 

20,000 mw (25/40/15/20); 

dimethylaminoethyl methacrylate/isobutyl methacrylatefl'DMS macromer - 20,000 mw (10/70/20); 
quaternized dimethylaminoethyl methacrylate/isobirtyl methacrylate/PDMS macromer - ^,000 mw 
(40/40/20); 

acrylic acid/methyl methacrylate/PDMS macromer - 20,000 mw (40/40/20); 
aa^ylic acld/isopropyl methacrylate/PDMS macromer - 20,0(X) mw (26/65/10); 
IM,N-din;iethylacryiamide/methoxyethyl methacrylate/PDMS macromer - 20,000 mw (60/25/15); 
dimethylacrylamide/PDMS macromer - 20,000 mw (80/20); 
and mixtures thereof. 

A hair care composition according to any of Claims 1-6 characterized in that it is in the form of a shampoo 
which additionally comprises from 1 0% by weight to 30% by weight of a synthetic surfactant, which is pre- 
feraWy selected from alkyi sulfates, ethoxi^ated alkyi sulfates, and mixtures thereof. 
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8. A hair care composition according to any of Clainns 1-6 cfiaracterized in that it is in the form of a conditioner 
in wliichttie carrier comprises from 0.1% byweightto20,0% byweightof a lipid vehicle material, preferably 
selected from cetyi alcohol, stearyl alcoliol, cetyi palmitate, glyceryl n^wnostearate, and mixtures thereof; 
and from 0.06% by weight to 5.0% by weight of a cationic surfactant, jwreferably a quaternary ammonium 
surfactant. 

9. A hair care compositicm according to any of Claims 1-6 characterized in that it is in a form selected from 
hair sprays, mousses, hair tonics and gels. 

10. Amathodof oonditioningandstyiing halrchsractarfzed In that itcomprises applying to the hair an effective 
amount of the composition acccrding to any of Claims 1 -9. 



Patentanspruche 

1. Haarpflegezusammensetzung, dadurch gekennzetchnet, dafi sie 

(a) 0,1 Gew.-% bis 10,0 Gew.-% eines SBikon enthattenden Copolymers mit einem Molekulargewicht 
von 1 0.000 bis 1 ,000.000, welches eins Komponente umfalit, die unten einem iipophiienfrei-radikalisch 
potymerisierbaren Vinylmonomwr geringer Pdaritat (A), einem hydrophilen polaren Monomer, welches 
mit A cc^olymerisierttar let, (B), und Gemischen hievon ausgewfihit ist; gemeinsam mit einem SNikon 
enth^tenden Makromer (C), welches ein GewkJhtsmittel-Moidojlargewidit von 1.000 bis 50.000 be- 
sitzt, welches auf einem Polydimethylsitoxan beruht, das unter 



ausgewShIt ist, worin m 1 , 2 Oder 3 bedeutet; p 0 Oder 1 ist; R" fur Ailtyl Oder Wasserstoff steht; q eine 
ganze Zahl von 2 bis 6 ist; s eine ganze Zah! von 0 bis 2 darstellt; X fur 




3-irt 




CH=C- 




steht; 

Ri Wasserstoff oder -COOH bedeutet Wasserstoff, Methyl Oder -CHjCOOH ist; 2 fur 




steht; 
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AlkyI, Alkoxy, Alkylamino, Aryl Oder Hydroxyl bedeutet; und r sine ganze Zahl von 5 bis 700 ist; 
und worin das Siiikon entiiattende Copolymer 0 Gew.-% bis 96 Gew.-% an Monomer A, 0 Gew.-% bis 
98 Gew.-% an Monomer B und 0,1 Gew.-% bis 50 Gew.-% an Monomer C enthall; und 
(b) 0,5 Gew.-% bis 99,5 Gew.-% eines Tragers umfalit, welcher zur Aufbringung auf Haar geelgnet IsL 

Haarpfiegezusammensetzung nach Anspruch 1, dadurch gekennzeichnet, daS das Silikon enthaltende 
Copolymer 5 Gew.-% bis 9S Gew.-% an Monomer A, 7,5 Gew.-% bis 80 Gew."% an Monomer B und 0,1 
Gew.-% bis 50 Gew.-% an Monomer C umfaUt, 

Haarpfiegezusammensetzung nach Anspruch 1 oder 2, dadurch gekennzeichnet, daS das Monomer A 
unter Acryfsiureestern von C,-Ci5Alkoho!en, Methacryls§ureestern von C,-C,a-Alkoholen, Styro!, 
Polystyrolmakromer, Vlnylacetat, Vinylchlorid, Vinyl proplonat, Vinylidenchlorid, alpha-Methylstyro!, 
tCTt.Butyistyrd, Buladien, Cyclohexadlen, Ethylen, Propylen, Vrnyltoluol, und Gemischen hievon ausge- 
wShlt ist; und vorzugsweise unter n^Butylmethacrylat, Isobutylmettiacrylat, 2-Ethylhexylmethacrylat, 
Methylmethacrylat, tert.Butyiacrylat, tert.Butylmethacrylat, und Gemischen hievon ausgewahit ist. 

Haarpfiegezusammensetzung nach einan der Anspruche 1 bis 3, dadurch gekennzeichnet, daft das Mo- 
nomer B unter Acryisaune, Methacrylsaure, N.N-Dimethylacrjrfamid, Dimethylaminoethylmethacrylat, 
quaternisiertem Dimethylaminoethyimethacrylat, Methacrylamid, N-tertButy!aa^ylamid, Maleinsaure, 
MalalnsSureanhydrld, Haibestern von Maielnsliureanhtydrid, CrotonsSure, ItaconsSure, Aca-ylamld,Acry- 
lataikoholen, Hydroxyethylmethawylat, Dialiyldimeth^ammoniumchlorid, Vinyl pyrrol idon, Vinylethern, 
Malelnimiden, Vinylpyridin, Vinylimidazol, Styrolsulfonat, Ailylalkohol, Vinylalkohol, Vinylcaprolactam, und 
Gemischen hievon ausgswahtt ist; und vorzugsweise untsr Acryts^ura, N,N-Dimeth^acrylamid, Oane- 
thyfamirKJethylmethacrylat, quaternislertem Dlmethylamlnoethylmethaaryiat, Vinytpyrrolldon.ond Gemi- 
schen hievon ausgewihlt ist 

Haarpfiegezusammensetzung nadi einem der Ansprudie 1 bis 4, dadurch gekennzeichnet, da& das Mo- 
noma- C die Formel 



X - c - 0 - {CH^)^ - {0)p - Si(R')3.A 

besltzt, worin p ftir 0 steht und q 3 Ist, m 1 bedeutet, r 250 betragt, R* fur AH<yj steht, Wasserstoff be- 
deutet und Methyl darsteilt. 

Haarpfiegezusammensetzung nach einem der Anspruche 1 bis 5, dadurch gekennzeichnet, da&dsffi Sl- 
IBcon enthaltende Copolymw unter; 

Acrylsaure/n-Butyimethaorylat/Polydlmethylslloxan (PDMS)-Makramer - MG 20.000 (10/70/20); 
N,N-Dimsthylacrylamid/lsobutylmelhacryiat/PDMS-Makromer - MG 20.000 (20/60/20); 
Dimethyiaminoethytmethacry!at/lsobutyimethacrylat/2-Ethyihexylmethacrylat/PDMS-Makromer - MG 
20.000 (25/40/15/20); 

Dimethylaminoethylmethacrylat/lsobutyimethacrylat/PDMS-Makromer - MG 20.000 (10/70/20); 
quaternisiertem Dtmethylaminoethylmethaorylat/lsobutylm6thacrylat/PDMS-Makr£»ner - MG 20.0(K) 
(40/40/20); 

Acrylsaure/Methylmethiacryiat/PDMS-Makromer - MG 20.000 (40/40/20); 
AcrylsSure/lsopropylmethacMrylat/PDMS-Makromer- MG 20.000 (25/65/10); 
N,N-DlmethylaCTylamid/Methoxyethylmethacryiat/PDMS-Maknomer- MG 20.000 (60/25/15); 
Dimethyiaa-ylamid/PDWS-Makromer- MG 20.000 (80/20) 
und Gemischen hievon ausgewahit ist. 

Haarpfiegezusammensetzung nach einem der Anspruche 1 bis 6, dadurch gekennzeichnet, daft sie in der 
Form eines Shampoos vorllegt, welches zusStzlich 1 0 Gew.-% bis 30 Gew.-% eines synthetischen grenz- 
flachenaktiven Mittels enthSIt, w^ches vorzugsweise unter AJkylsulfaten, ethoxyllerten Alkytsuifaten und 
Gemisclien hievon ausgewahit ist 

Haanpflegezusammensetzung nach einem der AnsprOche 1 bis 6, dadurch gekennzeichnet, daft sie in der 
Form eines Konditlonierungsmittels vrarliegt, worin der Tr§ger 0,1 Gew.-% bis 20,0 Gew.-% eines Lipid- 
tragarmaterials, welches vorzugswese unter Cetylalkohol, Stearyialkohol, Cetylpaimltat, 
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Glyceryimonostearat und Gemisdien hievon ausgewShlt ist; und 0,05 Gew.-% bis 5,0 Gew.-% eines kat- 
ionischen grenzfladienaktiven Miltels, vorzugsweise ein quaternfires Ammonium-grenzflichena Wives 

Mittet, enthait 

9. Haarpf legezusammensetzung nach einem der Ansprfidie 1 bis 6, dadurch gekennzeichnet, da& ste in ei- 
ner Form vorliegt, die unter Haarsprays, -schaumen, Haartonlka und -gelen ausgewahit ist 

10. Verfaliren zum Haarl<onditionieren und -formen, dadurch gel<ennzelclinet, da& es das Aufbrlngen einer 
wbrksamen Menge der Zusamrrffinsetzung nach einem der Anspruciie 1 bis 9 auf Haar umfaSL 



Revendlcatlone 

1. Composition de soin de clieveux, caractSris^e en oe qu'elle comprend: 

(a) de 0,1% en poids^ 10,0% en poids d'un copoiym^e contenant une silicone, ayant un polds molScuiaire 
de 10.000 it 1.000.000, comprenantuncomposantclwisi p^ml: un monomSre vinyiique lipophile defaible 
polarity, polymerisabte par polymerisation radicalatre (A), un monomere polaere hydrophle copoiymerlsa- 
bie avec A(B), etteurs melanges, ainsi qu'un macromdre contenant une silicone (C) ayant un poids mo- 
l^oilaire moyen en polds de 1 .000 a 50.000 d'un poiydim^thylsiloxane dioisi parmi 



X-C-0-{CHt)q-(0)p-Si{R*),.« Z, 

X-SI(R*)3.„,Z„ 

X-^(CH,)q-(0)p-S1(R«)j-« Im 



X-C -O-CH, .CH-CH, -K- {CH, )q.S1 {««),.« 2ml^ et 



0 H J R" 

X-C-O-CH, -CH, Vc'k' (CH, )q-Si (R* ) , .« 3 



oCi m est ^ai ^ 1, 2 ou 3; p est ^gal S 0 ou 1 ; R" est un groupe alkyte ou un atome d'hydrogene; q est un 
nombre entler de 2 S 6; s est un nombre entier de 0 ^ 2; X est 

CH=C-; 
'l ^2 



Ri est un atome d'hydrogene ou un groupe -COOH; est un atome d'i>ydrog6ns, un groupe m§tiiyle ou 
-CH2COOH: Z est 



2S 
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R*-(-Si-0-)r ; 
CH, 

R* est un groupe alkyie, alcoxy, alkylamino, aryla ou hycJroxyle; et r est un nombre entier de 5 a 700; 
et oii ie copolymfere contenant une silicone comprend de 0% k 98% en poids de monom^re A, de 0% k 
98% en poids de monom6re B et de 0,1% en poids ^ 50% en poids de monomere C; et (b) de 0,5% en 
poids S 99,5% en poids d'un v6liicule convenant k rapplication sur les cheveux. 

Composition de soin des cheveux seion la revendicatbn 1, caracteris6e en ce que Ie copolym6re conte- 
nant une silicone comprend da 5% en poids & 98% en poids de monomfere A, de 7,5% en poids a 80% 
en poids de monomfere B et de 0,1% en poids d 50% en polde de monomere C. 

Composition de soin des cheveux seion la revendication 1 ou 2, caracterisee en ce que lemonomdrs A 
est choisi parnni les esters d'acide acryiique at d'alcools en Ci-C^s, les esters d'acide mdthacrylique et 
d'aloools en Ci-Cie, Ie etyr^ne, un macromfire potystyrfene, I'ac^tate de vinyle, Ie chicHrure de vinyle, Ie 
propionate de vinyle, Ie chlorure de vir»ylid6ne, ra-mfetliylstyr^ne, Ie t-butyistyrdne, Ie butadiene, ie cy- 
ctohexadiene, I'ethyiene, Ie propyiene, Ie vinyltoluene, etieurs melanges; etestde preference choisi parmi 
Ie mdthacryiate de n-butyle, Ie methacr>1ate d'isobutyte, Ie m6thacrylate de 2-6thylhexyle, Ie m6thacry- 
iate de mSthyte, i'acrylate de t-butyle, Ie nndthacryiate de t-butyie, et \B\its melanges. 

Composition de soin des cheveux seion I'une queiconque des revendlcations 1-3, caracterisee en ce que 
Ie monomto B est choisi parmi i'acide acryiique, I'acide m^thacryiique, Ie N,N-dim6thylacr^amlde, Ie 
m6thacryiate de dlm^thylamlno^thyle, Ie m6thacrylate de dlm#hylamino6thyle quaternis6, ie m6tliacry- 
lamide, ie N-t-butylacrylamlde, I'acide maleique, les deml-esters d'anhydrlde mal6ique, I'acide aotonique, 
I'acide itaconique, I'acrylamtde, les aloods d'acrylate, Ie mdthacr^Hate d'hydroxy^thyle, Ie dilorure de 
diallyldirndthylammonium, la vinylpyrrolidone, les 6t hers vinyl iques, las rr»al6imidas, la vinyl pyridine, Ie vi- 
nylimldazole, les styrdne-sulfbnate, I'alcool allylique, I'aicooi vinyl Ique, Ie vlnylcaproiactame, etieurs me- 
langes; et est de Fnret^ence choisi parmi I'acide acryiique, Ie N,N-dimettiylacrylamide, Ie methacrylate 
dedimSthylamino^thyie, Ie methacrylate dedBn6thylamino6thyfequaternte6, la vinylpyrrolidone, etieurs 
melanges. 

Composition de soin des cheveux seion I'une queiconque des revendlcations 1-4, caract6rls6e en ce que 
Ie monomfere C a pour formule: 

0 

X - C - 0 ~ (CHj), - (0)p - Si{R*)3_„ Z„ 

dans laquelle p = 0 at q = 3, m est 6gal 6 1, r est 6gal d 250, R* est un groupe alkyle, est un atome 

d'hydrog^ne et est un groupe mSthyfe, 

Composition de soin de cheveux seion I'une queiconque des revendlcations 1-5, caracterisee en ce que 

Ie copolym6re contenant une silicone est choisi parmi les sequences suivantas: 

acide acrylique/methacrylate de n-butyle/macromfere polydimethyisaoxane (PDMS) - P.M. 20.000 

510/70/20) 

N,N-dim6thylacrylamide/m6thacrylate d'isobutyle/macromfere PDMS - P.M. 20.000 (20/60/20); 
mithacryiate de dlm6thytamlno6thyle/m6thacrylate d'isobutyle/mfithaorylate de 2-6lhylhexyle/macro- 
mfere PDMS - P.M. 20.000 (25/40/15/20); 

methacrylate de dimethylaminoethyl6/m6thacrylate d'isobutyle/macromere PDMS - P.M. 20.000 

(10/70/20); 

methacrylate de dim6thyiamino6thyl6 quaternls§/methacrytate d'isobutyle/macromdre PDMS - P.M. 
20.000 (40/40/20); 

acide acryllqueAnethacrylate de methyle/macromere PDMS - P.M. 20.000 (40/40/20); 
ackJe acrylique/methacrylate d'isopropyle/macrom^re PDMS P.M. 20.000 (25/65/10); 
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N,N-clim6thyiaca-y1amide/m6thacrylatB de mdthoxyethyie/macromere PDMS - P.M. 20.000 (60/25/15); 
dimSthyfacrylamideAtiaoroindre POMS - P.M. 20.000 (80/20); et leurs mfilanges. 

s 7. Composition soin des cheveux sslon I'une quslconque des revendications 1-6, caracterisee en ce 
qu'eiie se trouve scHia la tome d'un shampooing quf comf«-end, en outrs, de 10% en poids d 30% en poids 
d'un tensioactif synthitique, qui est de p^^rence dioisi parmi les alkylsulfiates, les alky^suifates 6tlioxy- 

les, et ieurs melanges. 

8. Composition de soin des cheveux selon Tune quelconque des revendications 1-6, caracterls6e en ce 
qu'eSle se trouve sous la forme d'un conditlortneur dans lequei ie v^tiicuie comprend de 0,1% en poids k 
20,0% en poids d'un v6hicule, choisi de preference parmi t'alcool c6tylique, I'alcool st^arylique, Ie palml- 
tate de odtyie, Ie monost6arate de glyo6ry!e, st leurs mdlanges; et de 0,05% en poids d 5,0% en poids 
d'un tensioactif catlonlque, de prSf^rence d'un tensioactif d'ammonium quaternaire. 

9. Composition de soin des cheveux selon I'une quelconque des revendications 1-6, caract6risSe en ce 
qu'elle se trouve sous une iwme ciiolsie parmi lea laques, mousses, toniques et gels pour les cheveux. 

10. PtocM6 de conditlonnement et de coiffage des ciisveux, caract^rise en ce qu'il cramprend rapplicaticNn sir 
les cheveux d'une quanl^t^ efflcaoe de la composition selon I'une quelconque des revendications 1-9. 
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Dewjription 

[OMM ] The present invention relates to hair cars compositions which have improved hair conditioning and style reten- 
tion properties while still leaving the hair with a natural non-sticky feel. These compositions ufilize a group of specific 

5 silicons macromer-containing copolymers. 

[0002] The desire to have hair retain a parlicuiar shape is wideiy held. Such style rstenlion is generally accomplished 
by either of two routes: permanent chemical alteration or temporary alteration of hair stySe/shape. A temporary altwa- 
tion is one which can be removed by water or by shampooing. Temporary style alteration has generally been accom- 
plished by means of the application of a composition to dampened hair after shampooing and/or conditioning and prior 

10 to drying and/or styiing. The materials used to provide setting benefits have generally been resins or gums and have 
been ^plied in the form of mousses, gels, lotions, or sprays. This approach presents several signtficartt drawbacks to 
flie user. !t requires a sep^te step following shampooing/conditionInQ to apply the styling compositicm. In addition, 
since the style hold Is provided by resin materials which set-i^ an the hair, the hair tends to fee! sticky or stiff after ^pli- 
cation and it is difficult to restyle the hair wifliout furth^ appfication of the stirting conposition. 

/s [(X)03] It has now been discovered tiat hsur care conipoatlons comiwlsing certain specifically-defined silicone mac- 
romer-containing copolymers provide excellwst hair styie retention l>ene^it6, together with hair conditioning. The com- 
positions may be in any of the conventional forms including, but not limited to, shampoos, conditioners, hair sprays, 
tonics, lotions, gels, and mousses. The conposiiions provide these benefits to har wlhrajt leaving the hair with a sWf 
or sticky/tacky feei and without negativdy affecting dry hair properties, such as esree of comWng. Further, hair to which 

20 the compositions of the present invention have been applied may be restyled several times wittiout requiring reapplica- 
tion of ttie compositions. 

[0004] The results are surprising since other materials which have been typically used in hair care compositions to 
provide style retention, such as resins and gums, generally hurl dry hair properties (e.g., combing) and leave hair writh 
a sticky and/or stiff feel. Furthermore, silicone materiais typically used for hair conditioning tend to hm style retenfion. 
S5 [0005] Siloxanes (see, for exwnple, US-A-3,208,91 1 , Oppliger, issued September 28, 1965) and siioxane-containing 
poljmers have been taught for use in hair conditioning compositions. US-A-4,601.902. Fridd et al., issued July 22, 

1986, describes hair conditioning or shanpoo/condiSoner compositions wtrich include a polydiorganoaloxane having 
quaternary ammonium substituted groups attached to the silicon, and a polydiorganosiloxane having siticon-bcwided 
substihients which are amino-ajbstituted hydrocarbon groups. US-A-4,654,161. Kollmeier et al., issued March 31, 

30 1987. describes a group of organopolysiloxanes ositaJnlng betaine subsfituants. When used in hair care compositions, 
these compounds are said to provide good conditioning, compatibility with anionic components, hair substantivity, and 
low skin irritation. US-A-4.563.S47, Starch, is^ed January 7, 1986, relates to hair conditioning compositions which 
Include siloxane components containing substifeienls to provide attachment to hair. JP-A-56-129,300, Lion Corporation, 
punished Octdaer 9, 1981, relates to shanpoo condifioner cwnposifions which include an organopolyssloxaneoxy- 

3S alkylene copolymer together with an acrylc resin. US-A-4.4T9,893, Hirota et a!., issued October 30, 1964. describes 
shanpoo conditioner compositions containing a phosjcriiate ester sur^ctant and a silicoi derivative (e.g., polyetiier- or 
aicohd'^nodified siloxanes). PDlyether-modlfied polysibxanes are also di&ctoeed for use in shampoos in US-A- 
3,957,970, Kbrkis, issued H/Iay 18, 1976. US-A-4, 185,087, Morlino, issued January 22, 1980, describes quatwnary 
nitrogen derivatives of trialkylamino hjdroxy organosilicon compounds which are said to have superior hair conditioning 

40 fwoperties. 

[0006] Siloxane-derived mat^-ials have also been used in hair styling compositions. JP-A-56-092,8l1, Lion Corpora- 
tion, published December 27, 1979, describes hair setting compositions which comprise an amphoteric acrylic resin, a 
polyoxyaikylene-denatured organopolysilojrane, and polyethylene glycol. US-A-4,744.978, Homan et al., issued fvlay 
17, 1988, descnTses hair styling compositions (asch as hair sprays) whidi include the combination of a carboxyfunc- 

45 tional potydimethylsiloxane and a cationic orgaiic pdymer containing amine or ammonium groups. Hair styling cwnpo- 
sitions «^ich include polydiorgwioslloxanes and a cationic organic polynrwr are taught in US-A-4, 733.677, Gee et al., 
issued March 29, 1988, and US-A-4, 724,851 , Cornwall et al., isaied February 16, 1988. Rn^ly, EP-A-1 17,360, Cantrell 
et al., putilished September 5, 1984, discloses compositions, containing a aloxane polymer having at least one nitro- 
gen-hydrogen bond, a surfactant, and a solubilized titanate, zirconate or ga-manate, which act as both a conditioner 

50 and a hair styling aid. 

[0007] Siioxane-containing polymers have ^so been usa3 in non-hair care aiplications. US-A-4, 1 36,250, Mueller et 
al., issued January 23, 1979, relates to polymeric materials used in biological contexts where oxygen permeable and 
tissue compatible membranes are required. They can also be used as carriers for biologicaHy-active substances. These 
materials are hydrophilic water-insoluble gels which include a low nrotecular weight terminal olefinic siloxane macromer 
55 and a polymer containing water-soluble monoolefinic monomer. US-A-4,693,935, Masirek, issued S^emfoer 15, 

1 987. describes pressure sensitive adhesive compositions w^ich include a copolymer with a vinyl polymeric baddaone 
having grafted thereto polysiloxane moieties, US-A-4,728,571 , Clemens et a!., issued March 1, 1988. relates to adhe- 
sive release coating oompositnns which ccHnprise polysiloxane-gratted copolymers and blends of those copolymeis 
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with other polymeric materials. None of these last three patents suggest the use of the disclosed siloxane-ccHitaining 
polymers in hair oars compositions. 

[0008] It is an object of the present Invwrtion to formulate hair care compositions whidi provide effective hear condi- 
tioning and style retention psx^erties. 

[0009] It is also an object of the preserrt invention to formulate hair care compositions which provide conditioning and 
style retention from a single composition. 

[0010] It ts a further ot^ect of file presait invention to formulate hair care compositions which provide good style reten- 
tion without leaving hm with a stiff or sticky/tadty fe^. 

[001 1 ] It is 8 further object of the present invention to provide an improved method for stylirig and conditioning hair. 
[0012] These and other ol:^ects wili become readily ^parent frc»n the detailed description which foliows. 
[001 3] Unless othenwise indicated, ail percentages and ratios herein are by weight 
[0014] The present invention relates to hair care compositions comprising 

(a) from 0.1% to 10.0% by weight of a copolymer, having a molecular weight of from 10,000" to 1 ,000,000, which 
has a \flnyl polymeric backbone having grafted to it monovalent siloxane poiymeric moieties, said copolymer being 
derived by polymerization of C monomers and components selected from the group consisting of A monomers, B 
monomers, and mixfures thereof wherein: 

A is a1 least one free radically pc^ymertzable vinyl monomer, the amount by weight of A monomer, wh^ used, 
being \Mp to 98% of the total weight of monomers used in making said copolymer; 

B is at least one reinforcing monomer copolymerizable with A, the amount by weight of B monomer, when 
used, being up to 98% of the total weight of monomers used in making said copolymer, said B monomer being 
selected from polar monomers and rrtacromers, preferably having a Tg or a Tm above -20''C; and 
C is a poijmeric monomer having a molecular weight of frcm 1 ,000 to 50,000 and the general formula 

>^nSi(R}3.n,(Z)m wherein 

X is a vinyl grot?) copolymerizable with the A and B monomers 

Y is a dlvai^ linldng group 

R is a hytfrogen, lows' aikyi, aryl or alkoxy 

Z is a monovalent siloxane polymeric moiety having a number average molecular weight of at least 500, is 
essentially urrreactive under cc^oiymerization concfitions, and is pendant irom said vinyl polymeric back- 
bone afta- cqjoiymerization 
r is 0 or 1 

m is an integer from 1 to 3 

wherein C comprises from 0.01% to 50% of the total w^ght of monomers used in maWng said cqDOlymw; 

(b) from O.S% to 99.5% by weight of a carrier surtaMe for application to hair. 

[001 SI The essential, as weB as Vne optiwral, components of the |»esent invention are described below. 
Silicone-Containina CoDOlwn^ 

[00161 The conpositsons of the present invention contain from 0.1% to 10.0% by weight, preferably from 0.5% to 8.0% 
by weight, of specifically-defined silicone-conlaining copolymers, it is these polymers which provide the unique hair 
conditioning and hair setting characteristics of the present invention. The polymers should have a weight average 
molecular weight of from 10,000 to 1,000,000 (preferably from 30,000 to 300,000) and, preferably, have a Tg of at least 
-20''C, As used herein, the abbreviation "Tg" refers to the glass transition temperature of tiie non-silicone backbone, 
and the abbreviation 'Tm'* refers to the crystalline melting point of the non-silicone backbone, if such a transition exists 
for a gwen pc^ymer. 

[0017] In its broadest sense, the poiymers useful in the hair care compositions of the present invention indude cdl 
properly defined copolymers of silicone with a non-silicone adhesive polymer. To be useful such cc^lymers should sat- 
isfy the following four criteria: 

(1) when dried the copcrfymer phase-separates into a discontinuous f^ase which includes the silicone portiwi and 
a contirufous phase which indudes the ncm-silicone portion; 

(2) the silicone portion is covaiently attached to the non-silicone portion; 
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(3) the TOlecular weigW; of the silicone portion is from 1 ,000 to 50,000; and 

(4) the rxKi-silicone pwtion must render flie entire cqsoiymer soluble or dispersiWe in frie hair care composition 
vehicle and permit the oopoiymer to deposit on hah-. 

s [001 8] The most preferred polymers comprise a wiyl polvmaic backbone, preferably having a Tg w a Tm above - 
20'*C arxJ, grafted to the baoWsone, a polydimettiylsiloxane macromer having a weight average molecular weight of from 
1 ,000 to 50,000. preferably irom 5,000 to ^,000, most preferably about 20,000. The pcriymer is such that when It is for- 
mulated into the finished hair care composition, when dried, the polymer ph^e separates into a discomfinuous ph^e 
wrfilch includes ttie polydimethylsiioxane macromer and a continuous phase which includes the backbone. It is believed 

70 that this phase separation property provides a specific orientation of the polymer on hair which results in Hie desired 
hair conditioning and setting benefits. The phase-separating nature of the compositions of the present invention may be 
deta-n^ned as follows: 

10019] The polymer is cast as a solid film out of a good solvent (i.e., a solvent which dissolves both the backbone and 
the silicone). This film is itsn sectioned and examined by transmisaon electron micrograph. Micre^hase separation is 
IS demonstrated by the observatton of inclusions in the continuous phase. These mdusions ^ub have the proper size 
to match the size of the silictxie chain {typically a few hundred nm or less) and the proper density to match the amount 
of alicone present. This behavior is well documented in the literature for polymers with tNs structure (see, for example, 
S. D. Smith, Ph.D. Theas, University of Virginia, 1987, and relerwices cited therein). 

10020] A second method foi- determining phase-separating characteristics involves examining the enrichment of the 
so concentration of silicone at the surface of a polymer film relative to the concaitratlon in the bulk polymer. Since the sil- 
icone prefers the low energy air interface, it preferentially orients on the polymer surface. This produces a surface which 
is entirely covered by silicone even when the concentration of the silicone by weight in fte wHiole polymner is lew (2% 
to 20%). This is demonstrated experimentally by ESCA (electron spectroscopy for chemical analysis) of the dried fim 
surface. Such an analysis shows a high level of silicone and a greatly reduced lev^ of backbone poiyms- when the fim 
SB surface is analyzed. (Surface here means the first few tens of Angslrcms of film thickness.) By varying the angle of the 
Interrogating beam the surface can be analyzed to varying depths. 

[0021] Examples of useful copc^ymers arKj how they are made are descrl>ed In det^l in US-A-4,693,935, Mazurek, 
issued September 15, 1^7, and US-A-4,7Z8.571, Qemens et a!., issued March 1, 1988. These copolyma^ are com- 
prised of mortomers A, C and, optionally, B, wdiich are defined s& follows. A is at least one free radicaily polymerlzEd^le 
30 vmj^ monomer or mraiomerB. B, w^en used, conprlses at least one reinforcing mwiomer copolymerizable with A and 
is selected f rcwn the group oonasting of polar monomers and macromers having a Tg or a Tm above -20°C. When used, 
B may be up to 98%, preferably up to 80%, more preferably up to 20%, of the total monomers in the copolymer Mono- 
mer C comprises from 0.01% to 50.0% of the total monomers in the ct^olymer. 

[0022] Repre^nlative examples of A (hydrophobic) monomers are acrylic or mettiacrylic acid esters of Cf-C-^s alco- 
36 hols, such as methanol, ethanol, methoxy ethanol, 1-propanol, 2-propanol, 1-fautanol,2-methyl-1-propanoI, 1-peitanol. 
2-pentanol, 3-perrtanol, a-mefi^l-l-butanol, l-methyi-1-butanol, 3-methyl-l-butanoi, i-mett^yl-l-pentanoi, 2-melhyl-1- 
pentanol, 3-methy!-1-pentanol, t-butanol(2-methyl-2-propanol). cyclohexanol. neodecanol, 2-ethyl-1-butanot, 3-hepta- 
noi, benzyl alcohol, 2-octend, 6-methy!-1 -heptanol, 2-6thyi-1-t)exanoi, 3,5-dimethyl-1-hexanol, 3,5,5"trim9thyl-1-hexa- 
rol, 1-decand, 1-dod^anol, l-hocadecanol, 1 -ociadecanol, and the like, the alcohds having from about MS cartwn 
40 atoms with the average rxjmber of caitjon atorrs b^ng from atioiit 4-12; styrane; polystyrene macromer; vinyl acetate; 
vinyl chloride: vinylidene chioride; vinyl propionate; a^ha-methylstyrens; t-butylstyr«je; butadiene; cyclohexadiene; 
ethylene; profylene; vinyl toluwie; and mixtures th^-eof. Preferred A nnonomers include n-butyl methacrylate, isobuty! 
methacrylate, t-butyl a<ayiate, t-butyl methacrylate, 2-ethylhexyi methacrylate, methyl methacrylate, and mixtures 
thereof. 

4s [0023] Representative examples of B monomers (hj«Jrophiltc) include aaylic acid, methacrylic add, N,N-dimethylacr- 
ylamide, dimethylaminoethyl methacrylate, quatwnized dimeth^aminoethyl methacrylate, methacrylamide, N-t-butyi 
acryiamide, maleic acW, mateic anhydride and Its half esters, crotonic acid, itaconic acid, acrylmnide, acrylate alcohols, 
hydroxyethyi methacryiate, diailyldimethyl ammwiiwn chloride, vinyl pynroiidone, vinyl eJtiers (sue* as methyl vinyl 
ethw), maleimldes, vinyl pyrWrie, \rfnyl imidazole, other poiar vinyl heterocj^llcs, styrene sulfonate, alljrt alcohol, vinyl 

50 alcohol (prodiKJBd by tie t^rolysis of vinyl acetate after polymw ization) vinyl caprolactam, and mixtures thereof. Pre- 
f^red B monomers include acrylic add, N,N-dimsthy!acry1amide, dimethylaminoeftyl methacrylate, quaternized 
dimethylaminoethyl methacrylate, vinyl pyrrolidone, and mixtures thereof. 
[0024] The C monomer has the generaJ formula 

5^ X(Y)„Si(R)3.m2m 

wherein X is a vinyl gmvip copolymeriz^le witti the A and B monomers; Y Is a divalent linking youp; R is a hydrogen, 
lower aD^I, aryl or alkoxy; Z is a mono\«lent slloxane polymeric moiety ttaving a number average molecular weight of 
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at least 500, is essentially unreactive under copolymerization conditions and is pendant from the vinyl polymeric back- 
bone, described above; n is 0 or 1 ; and m is an integer from 1 to 3. C has a weight average molecular weight of from 
1,000 to 50,000, preferably from 5,000 to 40,000, most preferably from 10.000 to 20,000. Preferably, the 
has a formula selected from the following group: 

0 {a preferred monoraer, 

X-C-O-(CHj)q-{0)p-Si(R«)j.n Zn, particularly preferred 
when p - 0 and q - 3) 

0 H 0 f " 

X-C-0-CHrCH2-N-l-H-^^0)-.Si(R*),.a, 2, 

0 OH R* 

X-C-0-CHi-CH-CHj-N-(CH2)q-Si{R*),.8i Z«; and 



0 H 0 R" 

X-C-0-CHt-CHi-N-C-N-(CH|)q-SUR«)j-B la- 



ss [0025] in those Structures, misi, Sor3 (preferably m » 1);p isOor 1; R" is alkyi or hydrogen; q is an irrteger from 2 
to 6; s Is an Integer from 0 to 2; X Is 

CH-([. 

R'' is hydrogen or -COOH (jareferably is hytfrogai); is hydrogen, methyl or -CHgCCXDH (preferably is methyl); 
Zis 

45 

CK, 

R*-{-^i-0-)r; 
CH, 

50 

R'' is alkjid, alkoxy, alkylamino, aryl, or hydroxyl (preferably R* Is alkyi); and r Is an integer from about 5 to about 700 
(preferably r is about 250). 

[0026] The polymers of the presait invention generally comprise ail percentages being expressed by weight of the 
55 total weight of monomers used in making tfie copolymer from 0% to 98% (preferably from 5% to 98%, more preferably 
from 50% to 90%) of monomer A, from 0% to 98% (preferably from 7.5% to 80%) of moncKner B, and from 0.1% to 50% 
(preferably from 0.5% to 40%, most preferably from 2% to 25%) of mcHiomer C. The comtKnatlon of the A and B mon- 
omers preferably comprises frcm 50.0% to 99.9% (more prefsr^ly 60% to 99%, most prefwably from 75% to 99%) of 
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the polymer. The composition of any particular copolymer will help determine its formulational properties. In fact, by 
appropriate selection aivi comtMnation of parficular A, B and C components, the copolymer can be optimized for inclu- 
sion in specSic vehicles. Fix exanple, polymers which are soluble in an aqueous formulation preferat^ have flie com- 
position: from 0% to 70% {fH-eferably from 5% to 70%) monomer A, from 30% to 98% (preferably from 30% to 80%) 
mononrter B, and from 1% to 40% nwntxner C. Polymers whidi are dispersive havens jx'eferred compo^ton; from 0% 
to 70% (more preferably from 5% to 70%) monomer A, from 20% to 80% {rrate preferably from 20% to 60%) monomer 
B, and from 1% to 40% morromer C. 

[0027] fn one aspect of the present invention, the polymers comprise from 5% to 98% A monomer, from 0,01% to 
50% C monomer, and from 0% to 98% B monomer. In these polymers, it is preferred that A be selected from t-butyl acr- 
ylate, t-butyl methacrylate, and mixtures thereof, since such polymers can be dissolved directly in cyclomethicone sol- 
vents w/ithoiJ! requiring co-solvents. This is surprising in view of US-A-4,693,935 (Mazurek) and US-A-4,728,571 
(Clemens et al), which suggest that tertiary alcohols are not suitable A monomers. 

[0028] Particuiariy preferred polymers lor use in the present inventton include the following {the weight percents below 
refer to the amount of reactants added in the polymerization reaction, not necess^ily the amount in the finished poly- 
mer): 

Borylic acld/n-but^^mothacrylate/^olydimett^lsilQxane (PDMS) maiC^mer-20,000 molecular weight) 



{10/70/20 w/w/w) (1) 

N,N-dimethylacr>iamide/isobu!yl methacr)^ate/(PDMS macroms' - 20,000 moleajlar weight) 

(20/60/20 w/w/w) (II) 

N.N-tfinnethylacryiamlde/rsobutyl methacrylate/2-ethyihexyl methacrylate/(PDMS macromer - 

1 0.000 molecular weight) (1 0.5/56^.5/30 w/w/w/w) (Hi) 

N,N-dimethylacrytanHde/{PDMS maaomer - 20,000 molecular wt) (80/20 w/w) (IV) 

t-txjtylacrylate/t-buty) methacrylate/(PDMS macromer - 10,000 mdecular wt) (56/24/20 w/w/w) (V) 

t-tRitylacrylate/(PDMS macromer-1 0,000 molecular wt) (80/20 wAw) (IV) 

t-butylacrylate/N,N-dimethylacrylamide/(PDMS macromer - 10,000 molecular weight) (70/10/20) (VI!) 

t-butylacrylate/acrylic acid/(PDMS monomer - 10,000 molecular wei^t) (75/5j^0) (VIII) 

[0Q29] The siiicone-containing copolymers described ^ove are synttiesized as follows. 



[0030] The polymers are synthesized by free radical polymerization me&iods, the genera! principles of which are w^l 
understood. See. for example, Odian, "Principles of Pdymerization", 2nd edition, John Wiley & Sons, 1981, pp. 179- 
31 8. The desired monomers are all placed in a reactor, along with a sufficient amount of a mutual solvent so that when 
the reaction is complete the viscosity of the reaction is reasonable. Typical monomer loadings are from 20% to 50%. 
Undesired terminators, e^ecially oxygen, are removed as needed. This is done by ei/acuation or by purging with an 
inert gas, such as argon or nitrogen. The initiator is inti-oduced and the reaction brought to the terrperature needed for 
Initiation to occur, assuming thermal initiators are used. Alternatively, redox or racSatfon initiation can be used as 
desired. The polymerization is allowed to proceed as long as needed for a high level of conversion to be achieved, typ- 
ically from a few hours to a few days. The solvent is then removed, usually by evaporation or by precipitating the polymer 
by addition of a nonsolvent. The polymer is further purified, as needed. 

[0031] Byway of example. Polymers !, !l and 111, described afcwe, are synthesized in the following manner. There are 
numerous va-iations on these procedures which are entirely up to the discretion of the synthetic diemtst (e,g., choice 
of degassing method and gas, choice of initiator type, efxtent of conversion, reaction loadng, etc). The choice of ini^cs' 
and sdvent are often determined by the requirements of the particular monomers used, since different monomers have 
different solubilities and different reactivities to a specific initiator. 

[0032] Polymer I: Place 10 parts acrylic acid, 70 parts n-butyimethacrylate, and 20 parts 20K PDMS macromer in a 
flask. Add sufficient ethyl acetate to produce a final monomer concentration of 40%. Add initiator, benzoyl peroxide, to 
a level of 0.5% by weight relative to the amount of monomer. Evacuate the vessel, and refill with nitrogen. Heat to eO^C 
and maintain this tOTiperature for 48 hours while agitating. Terminate the reaction by cooling to room temperature, and 
dry off the ethyl acetate by pouring the reaction mixture into a teflon-coated pan and placing in a vacuum oven. 
[0033] Polymer II: Place 20 parts N.N-dimettiylacrjrtamide, 60 parts isobutylmethacrylate, and 20 parts silicone mac- 
romer in a reaction vessel fitted with a temperature probe, refbx condense, inlet port and argon sparge. Add sufficient 
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toluene to bring the final monomer concentration to 20% by weight. Sparge with argon for 1 to 2 hours. While sparging, 
heat to 62°C in a water toth. Add initiator, azobisisobutyronitrile, to a level of 0.25% by weight r^ative to the weight of 
monomer present. Maintain temperature at 62°C, with a sufficient rate of argon flow to keep the sduiion mixed. Monitor 
the reaction visually, ensuring that no phase separation of reactartts occurs during polymerizatbn. If any ttffbidity is 
B observed, add sufficient warm degassed toluene to eiimiriate the tuitidity. Continue to monitor throughout the reaction. 
Terminate the reaction after 4 to 6 hours and purify as wiSi Polymer I, 

[0034] Polymer ill: Place 10.5 parts N,N-dtmeth^methacryiamide, 56 parts rsobutyl methacryiale, 3.5 parts 2-ethyl- 
hexylmethacrylate, and 30 parts 10K PDMS macromer in a reaction vessel fWed wifri an argon sparge, temperature 
probe, reflux condenser and inlet port. Add su^icient toluene or isoprop^ol to bring the final monomer concentrafon 

10 to 20% by weight. Begin stirring and sparge with argon for 1 hour. While sparging, heat to WC in a Wats' bath. Add 
initiator, azobisisobutyronitrile, to a levei of 0.25% (if toluene is the solvent) or 0.125% (if isopropanol is the solvent) by 
weight relative to tiie weight of monomer present- Continue stimng and a sSow argon sparge and maintain the reaction 
temperature at eC^C. Allow to react for 6 hours. Terminate the reaction and remove the solvent as with Polymer II. 
[0035] The compositions of the Invention also comprise a can-ier, or a mixture of such can-iers, v^ich are suitable for 

T5 appiication to hair. The carriers are present at from 0.5% to 99.5%, preferably from 5.0% to 99.5%, most preferably from 
10.0% to 90.0% by weight, of the composition. As used herein, the phrase "suitable for application to hair" means that 
the carrier does not danrage or negativdy affect the aesthelics of hair or cause irritation to skin. Choice of appropriate 
solvent will also depend on the partk»jl^ cc^lymer to he used, and whether the product formulated is meant to be left 
on hair {e,g., hair spray, mousse, tonic) or rinsed off {e.g.. shampoo, conditioner) after use, 

so [0036] The carriers used herein include solvents, as well as oth^ carrier or vehicle componerrts corcvmtionally used 
in hair care compositiois. "Hte solvent selected nsjst be able to dissolve or disperse tine particular silicone copolynw 
being used. The nature and proporSon of B monoma' in the ct^c^er la'gely determines its poiari^ and sc^ubility 
characterisScs. The slliccHie ajpol^mers can be designed, by apprqsriate combination of monomers, tor fonnuiatbn 
wth a wide range of solvents. SuHal^e solvents for use in the present invention include, but are not limited to, water, 

25 lower alcohols (sikSi as eHianol, isopropanot). hy*oalcohdiG mixtures, hydrocarbons (such as isobut^e, hexane, 
decene, acetone), halogenated hydrocartwns (sudi as Reon (RTM)), linalool, hydrocarbon esters (such as ethyl ace- 
tate, diDLityl phthalate), volatile siliccwn derivatives, e^eciaily siloxsuies (such as phenyl pentamethyl disiloxane, meth- 
oxipropyl heptamethyl cyclotetrasiloxane, chloropropyl pentamethyl disiioxane, hydroxypropyl pentamethyl disiloxane, 
octamethyl cyclotetrasiloxane, decamethyl cyclopentasiloxane), and mixtures thereof. Preferred solvents indude water, 

30 ethanol, volatile silicon derivatives, and mixtures thereof. The solvents used in such rrtxtures may be miscibia or immis- 
cible with each other. 

[0037] VWiere the hair care compositions are conditioner compositions, the earner may indijde vehicle materials. 
This gel vehicle comprises two ess^al cwnponents: a Ipd vehicle material and a cationic sLslactant vehide material. 
Cationic surfactant materials are descitjed In detail below. Gel-type vehicles are generally described in the following 

35 documents: Barry, "The Self Bodying Action of the Mixed Emulsiffer Sodium Dodecyl Suifate/Cetyi Alcohol", 28 J. of 
Colloid anql Interface gcience 82-91 (1968); Barry, et al., "The Self-Bodying Action of Alkyltrimethylammonium Bro- 
mides,'Cetostearyl Alcohol Mixed Emulsif iers; Influence of Quaternary Chain Length", 35 J. of Colloid and Interface Sci- 
gnce 689-708 (1971); arid Barry, et al., "Rheology of Systems Containing Cetomacrogol 1000 - Cetostearyl Alcohol, I. 
Self Bodying Action", 38 J. of Colloid and Interface Science 816-625 (1972). 

40 [0038] The vehicles may incorporate one or more lipid vehicle materials which are essentially water-insoluNe, and 
contain hydrophc£)fc and hydrophiitc moieties. L^id vehide materials Include naturally or synthetic^iy-derived adds, 
acid d^rvatives, alcohcHs, esters, ethers, ketones, and ^ides with caiton chains of from about 12 to atnut 22, pref»-- 
ably from ^ut 16 to about 1 8, carbon atoms in length. Fatty alcohols and iatty esters are preferred; fatty alcohds are 
particularly preferred. 

45 [00S3] Lipid vehicle materials among those useful herein are disclosed in Bailev's industrial Oil and Fat Products. (3td 
edition, D. Swern, ed., 1979). Fatty alcohols included among those useful herein are disclosed in the following docu- 
ments: US-A-S, 155,591. Hilfer, issued November 3, 1964; US-A-4,165,369, Watanabe, et al., issued August 21, 1979; 
US-A-4,269,824, Villamarin, et al,, issued May 26, 1981 ; GB-A- 1,532, 585, published November 15, 1978; and Fuku- 
shima, et al., "The Effect of Cetostearyl Alcohol in Cosmetic Emulsions", 98 Cosmetics & Toiletries 89-112 (1983). Fatty 

50 esters included among those useful herein are disclosed in US-A-3,34l,465, Kaufman, et al.. Issued S^tember 12, 
1976. If included in tS^ compositions of the present invention, ttte lipid veWcle material is present at from 0.1% to 10.0% 
by weight of the compo^lon; the catiorac surfactant vehide material is present at from 0.05% to 5.0% by weight of Ifie 
composition. 

[0040] Preferred esters for use herein include cetyl palmitate and glycerylmonostearate. Cetyl alcohol and stearyl 
55 alcohol are preferred alcohols. A particularly prefeired lipid vehicle material is comprised of a mixture of cetyl atcohol 
and stearyl alcohol containing from 55% to 65% (by weight of mixture) of cetyl alcohol. 

[0041] Prefwred vehides for use in the compositions of the present inveition include contiinations of hydrophobi- 
cally-modified hydroxyethj^ cellulose materials with th(ci«nars (sudi as locust bean gum), particular surfactants, qua- 
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ternary ammonium compounds (such as ditallowdimethyl ammonium chloride), and/or chelating agents (such as 
EDTA), 

[0042] Other carriers, suitable for use with the present invention are, for example, those used in the formulation of 
tonics, mousses, geis and hair sprays. Tonics, gels and non-aerosol hair sprays utilize a solvent such as water or alco- 

s hoi while mousses arKi aeroso) hair ^rays additionally utilize a propeilant such as trichlorofluoromeUiane, didilorodif- 
luoromethane, dimethylether, propane, n-butane or isobutane. A tonic or hair spray product having a low viscosity ms^ 
aiso require an emulsftying agent to keep the silicone copolymer homogeneously dispersed in solution. Examples of 
suitable emulsifying agents include rtonionic, caiionic, anionic surfactants, or mixtures thereof. If sudi an emulsifying 
ag^ is used, it is present at a level of from 0.25% to 7.5% by weight of the composition. The level of prt^ellarrt c^ be 

10 adjusted as desired but is generally from 3% to 30% by weight of mousse compositions and fi'om 1 5% to 50% by weight 
of the aerosol hair spray composiBorB. 

[0043] The hair care conpositions of the present irwenticMi may be formulated in a wide variety of product types, 
including mojsses, gels, loSons, tonics, sprays, shampoos and conditioners. The additional components required to 
formulate such products vary with product type and can be routinely chosen by one skilled in the hair care product art. 

15 The following is a description of some of these additional components. 

[0044] Surfactants are prefen-ed optional ingredients in the compositions of the invention, particularly shampoo and 
conditioner compositions. Whan present, the surfactant comprises from 0.05% to 50% by waght of the composition. 
For a shampoo, the le\/el is preferably from 10% to 30%, most preferaln^y from 12% to 25% by weight, of the composi- 
tion. For conditioners, the preferred level of swiactant is from 0.2% to 3% by weght. Surfactants useful in compositions 

20 of the fwesent invention include anionic, nonionic, catiwiic, zwitterionic and amphoteric surfactants. 

[0045] Synthetic anionic detergents useful herein, particularly for shampoo compositions, include alkyi and alkyi ether 
sulfates. These materials have the respective formuiae ROSO3IVI and RO(C2H40)xS03M, wherein R is alkyi or alkenyl 
of from ^out 10 to about 20 cariDon atoms, x is 1 to 10, and M is a water-soluble cation such as ammonium, sodium, 
potassium and triethanolamine. The alkyi ether sulfates useful in the present invention are condensation products of 

ss ethylene oxide and monohydric alcohote having from about 1 0 to about 20 carbon atoms. Preferably, R has from about 
12 iD about 1 8 caition atoms in both the alkyi and alkyi ether sulfates. The alcohols can be derived from fats, 6.g., coco- 
nut oil or tallow, or can be synthetic. Lauryi alcohol and straight chain alcohols derived from coconut oil are pweferred 
herein. Such alcohols are reacted with about 1 to about 1 0, and especiaily about 3, molar proporticms of ethylene codde 
and the resulting mixture of molecular ^ecies, having, for example, an average of 3 moles ethylene oxide per mole 

30 of alcohol, is sulfated and neutralized. 

[0046] Specific examples of alkyi ether sulfates which may be used In the present invention are sodium cocontrt aikyi 
triethylene glycol ether sulfate; sodium tallow alkyi trielhylene glycol ether sulfate; and sodium tallow alkyi hexaoxyeth- 
ylene sulfate. Highly preferred alkyi ether sulfates are those comprising a mixture of individual compounds, said mixture 
having an average alkyi chain length of from about 1 2 to about 1 6 carbon atoms and an average degree of ethoxytation 

35 of lTwn afcfflut 1 to about 4 moles of ethylene oxide. Such a mixture also comprises from atiout 0 to about 20% by weight 
C12.13 compounds; from about 60 to about 100% by weight of C14.15.i6 compounds, from about 0 to about 20% by 
weight of 017.18,19 ccmipounds; from about 3 to about 30% by weight of compounds having a degree of ethoxylation of 
0; from about 45 to about 90% by weight of compounds having a degree of ethoxylation of from ^out 1 to about 4; from 
about 10 to about 25% by wei#if of compounds having a degree of ethoxylation of from about 4 to abcnji 8; and from 

40 about 0. 1 to about 1 5% by weight of compounds having a degree of ettioxylation greater than about 8. 

[0047] Another suitable class of anionic siMlacfants are the water-soluble salts of the orgaiic, sulfuric acid reaction 
products of the g^er^ formula: 

Ri-SOs-M 

45 

wherein Ri Is chosen from the group consisting of a straight or branched chain, saturated aliphatic hydrocarbon radical 
having from about 8 to about 24, preferably atxjut 12 to about IS, carbon atoms; and M is a cation. Important examples 
are the saHs of an organic sulfuric acid reaction product of a hydrocarbon of the methane series, including iso-, neo-, 
ineso-, and n-paraffins, having about 8 to about 24 carbon atoms, preferably about 12toabajt 18 carbon atoms and a 
so sulfonating agent, e.g., SOj, HgS04, oleum, obtained according to known suBonation methods, including bleaching and 
hydrolysis. Prefened are alkali metal and ammonium sulfonated C■^2.^Q n-paraffins. 

[0048] Additional examples of anionic synthetic surfactants which come within the terms of the present invention are 
the reaction products of fatty acids esterified with isethionic ac^ and neutralized with sodium hydroxide where, for 
example, ttie fatty acids are derived from coconut oil; sodium or potassium salts of fatty acid amides of methyl tauride 
SB in which the fatty adds, for example, are deiwed from coconut oil , Other anionic synthetic surfactants of this variety are 
set forth in US-A-2,486,921; US-A-2,486,922; and US-A-2,396.278. 

[0049] Sfili other anionic synthe^c surfactants include the class designated as ajccinamates. This class includes such 
surface active agents as disodium N-o{^ecjlBulfbsuccinamate; tetrasodium N-(1 ,2--dicait)oxyethy^)-Noctadecylsulfo- 
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suGCinamate; diamyl ester of sodfum sulfosuccinic acid; dihexyl ester of sodium sulfosuccinic acid; dioctyl esters of 
sodium sulfosuccinic acid. 

[0050] Other suitable anionic surfectants ulitizable herein are olefin sulfonates having about 12 to about 24 carbon 
atoms. The term "olefin sulfonates" is used herein to mean compounds which can be produced by the suifonation of a- 
olefins by means of uncomplexed sulfur trioxide, fbliowed by neutralization of the acid reaction mixture in conditions 
such that any ajltones which have been formed in the reaction are hydrolyzed to give iJie corresponding hydroxy- 
alkanesullonates. The sulfur trioxide can be liquid or gaseous, and is usually, but not necessarily, diluted by inert dilu- 
ents, for example by liquid SOg, cMc^inated hydrocartxins, ate, when used in the liquid form, or by air, nitrogen, gase- 
ous SO2. etc.. when used in the gaseous form. 

P)051 ] The ct-olelins from which the olefin sulfonates are derived are mono-oiefins having about 1 2 to about 24 c^bwi 
atoms, preferably about 14 to about 16 carbon atoms. Preferably, they are straight chain olefins. Examples of suitable 
1-olefins include l-dcxJecene; 1-tetradecene; 1-hexadecene; 1 -octadecene; 1-eicosene and 1-tetracosene. 
[0052] In addition to the true aikene sulfonates and a proportion of hydroxy-aikanesulforsates, the olefin sutfonates 
can contain minor amounts of other materials, such as alkene disuHonates depending upon the reaction conditions, pro- 
portion of reactanls, the nature of the starting olefins and impurities in the olefin stock and side reactions during the sui- 
fonation process. 

[0053] A specific a-olefin sulfonate mixture of the above type is described more fully in US-A-3,332,880, Pflaumar and 
Kessler, issued July 25. 1967. 

[0054] Another class of aiionic organic surfactants are the p-alkyloxy alkane eulfcaiates. These compounds have the 
following formula: 



OR2 H 

I I 

Rl - C - C 

I I 

H H 



SO3H 



where is a str^g^t chain alkyi group having from aboirt 6 to about 20 carbon atoms, Rg is a lower att^yl group having 
from about 1 (preferred) to about 3 caibon atoms, and M is a water-soluMe caSon as hereinbefore desatbed. 
[0055] Specific examples of p-allqrto'cy-aK«ane-1 -sutfonates, or alternativeSy 2-alky(oxy-alkane-1-suHOTate6, hawng 
low hardness (calcium ion) sensitivity useful herein include: potassium-p-methoxydecanesuifbnate, sodium 2-metiioxy- 
tridecaiesulfonate, potassium 2-ethoxytetradecylsulfonate, sodium 2-i6<^ropoxyhexadecylsulfbnate, lithium 2-t-butox- 
ytetradecyl-sulfbnate, socfium j}-methoxyoctadecylsulfonate, and ammonium p-n-prqjoxydodecylsuHonate. 
[Oe^] Many additional nonsoap synthetic anionic surfectants are described i n McCutcheon's. Det^aenls and Emul- 
srfiers. 1984 Annual, putdished by Allured Publishing Corporation. Also US-A-3,929,678, Laughlin et al., issued Decem- 
ber 30, 1975, discloses many other anionic as wel! as other surfectant types. 

[0(S7] Nonionic surfactar^, which are preferably used in combination with an anionic, amphoteric or zwitterionic sur- 
fact^it, can be bmadly defined as compourKls produced by the cood^sation of alk^^e oxide groups (hydrophllic in 
nature) with an organic hydrophobic compound, wrtiich may be aliphatic or edkyl somatic in nature. Examples of pre- 
ferred classes of nonionic surfactants are; 

1 . The polyefiylene oxide condensates of alkyI phenols, e.g.. the condensation products of alkyI phenols having an 
alkyl group containing from ^out 6 to about 12 carbon atoms in either a straight chain or branched chain configu- 
ration, with ethylene oxide, the said ethylene oxide being present in amounts equal to from about 10 to about 50 
moles of ethylene oxide per mole of alkyl phenol. The alkyl substituent in such compounds may be derived from 
polymerized propylene, diisobutylene, octane, or nonane, tor example. 

2. Those derived from the condensation of ethylene oxide writh flie product resulting from the reaction of propylene 
owde and ethylene diamine products which may be varied in conposition depending upon the balance between tfie 
hydrophobic and hydrophiiic elements which is desired. For example, compounds containing from about 40% to 
about S0% polyoxyethylene by weight and having a molecular weight of from about 5,000 to about 1 1 ,000 resulting 
from the reaction of ethylene oxide groups with a hydrophobic base constituted of the reaction product of ethylene 
diamine and excess propylene oxide, said base having a molecular weight of the order of about 2,500 to about 
3,000, are satisfactory 

3. The corrierisaljon product of aliptetic ateohols having from abait 8 to about 18 carbon atoms, in either straight 
(^ain or branched diain configuratioi, with ethylene oxide, e.g., a coconut alcohcri ethylene oxide condensate hav- 
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ing from about 10 to about 30 moles of ethylene oxide per mole of coconut alcohol, the coconut alcohol fraction 
having from about 10 to about 1 4 carbon atoms. 

4. Long chain ternary an^ne OMdes correspaiding to the fbHowing gen^l formula: 



wherein R.; contains an alkyt, alkenyl or mondiyrfroxy alk/! radical of from abtMJt 8 to about 1 8 carbon atoms, from 
0 to about 10 ethj^ene oxide moieties, and from 0 to about 1 glyceryl moiety, Rg and R3 contan from about 1 
to about 3 cartMn atoms and from 0 to about 1 hydroxy group, e.g., methyl, ethyl, propyl, hydroxyethyl, or hydroxy- 
prenyl radicals. The ^row in the Ibmiula is a conventic^a! representation of a semipolar IxHid. Exartples of ^Ine 
oxides suitable for use in this invention Include dimethyl-dodecylamine oxide, ofeyldi(2-hydroxye1hyf) amine oxide, 
dimethyioctylamine oxide, dimethyi-decylamine oxide, dimethyl -tetradscySamine oxide, 3,6,9-triox^eptadecyldi" 
ethylamine oxide, di(2-hydroxyethy1)-tetradecytamine oxide, 2-dodecoxyethyldimefhylamine oxide, 3-dodecoxy"2- 
hy(i'oxypropyidi(3-hydroxi^ropyl)amine oxide, dimethylhexadecylfflnine oxide. 
5. Long diain tertiary [^osphine oxides corresponding to the following g^eral formula: 



wherein R contains an alkyi, alkenyl or monohydroxy^kyl radical ranging from about 8 to ^ut 18 carbcHi atoms in 
chain length, from 0 to about 10 ethylene oxide moieties and from 0 to about 1 glyceryl moiety and R' and R" are 
each alkyI or monohydroxyalkyl groups containing from about 1 to about 3 carbon atoms. The arrow in the formula 
is a conventional representation of a semipolar bond. Examples of suitable phosphlne oxides are: dodecyldimeth- 
ylphosphine oxide, tetradecytdimethylp*iosphine oxide, tetradecylmethylethylphosphine oxide. 3,6,9.-trioxaoctade- 
cyidimethylphosphine oxide, cetyldimeth^phosphine oxide, 3-dodecoxy-2-hydroxypropyldiC2-hydrox/ethyl) 
phosphine oxide, sfearyldimettiylphosphine oxide, cetylethylpropylphosphine oxide, oleyldiethylphosphine oxide, 
dodecyldiethylphosp^ine oxide, tetradecyldiethylphosphine oxide, dodecyldipropylphosphine oxide, 
dod6cyfdl(hydroxymethyl)phosphine oxide, dodeGyld!(2-hydroxyethyi)phosphine oxide, tetradecylmethyl-2-hydrox- 
ypropylphosphine oxide, oleydimethylpho^hine oxide, 2-hy*aixydodacyldimettiyt>hosphine oxide. 
6. Long ch^n dialkj^ sulfoxides containing one short chain alky! or f^roxy aikyi radical of from about 1 to about 3 
carbon atoms (usually methjrt) arKl one long hydrophobic chain wtad) indude alkyI, alkenyl, hydroxy alkyI, or keto 
aikyI radk:als corttaining frcHn aboui 8 to about 20 carbon atoms, from 0 to about 10 ettiyiene osdde moieHes and 
from 0 to about 1 gljroeryl moisty. Exanples indude: octadeoyi methyl sulfoxide, 2-ketottk)ecyl metfryl sulfmdde, 
3,6,9,-trixaoctadecyl 2-hydroxystiyl sulfoxide, dodecyl methyl sulfoxide, o\&fi 3-hydroxy|»'cpyl sulfoxide, tetradecyl 
methyl sulfoxide, 3-methoxytridecyf methyl sulfoxide, 3-hydroxytridec>i methyl sulfoxide, 3-hydroxy-4-<Jodecoxy- 
butyl mefriyl stJfojdde. 

10058] Gatioruc surfactants useful in compositic^is of the present invention, particularly the conditiwier compositions, 
contain amino or quaternary ammonium hydrophiiic moieties which are positively charged when dissolved in the aque- 
ous composition of the present invention. Cationic surfactants among those useful herein are disclosed in the following 
documents: M.C. Publishing Co., McCMtghegn'^i p^tergents & Emuistfters. (North American edition 1979); Sdiwalz, 
et al., Surface Active Aaaits. Their Chanistrv and Teghndoqy. New York: Interscience Pttilishws, 1949; US-A- 
3,155,591, Hilfer, issued November 3. 1964; US-A-3.929,678, Laughlin. et si., issued Decerrtier 30, 1975; US-A- 
3,959,461 , Bailey, et al., issued May 25, 1976; and US-A-4,387,090, Boiich, Jr.. issued June 7, 1983. If included in the 
compositions of the present Invention, tiie cafcnic suriaclant "rs present at from 0.05% to 5% by w^ght. 
10059] Among the quaternary anmonium-containing cationic surfactant materials useful herein are those of the gen- 
era! fomuila: 



wherein R1-R4 are independently an aliphatic group of from about 1 to about 22 carbon atoms, or an aromatic, alicixy, 
polyoxyalkylene, alkylamido, hydroxyalkyi, aryl or alkylaryl group having from about 12 to about 22 carbon atoms; and 
X is an anion selected from halogen, acetate, phosphate, nitrate and alkylsulfate radicals. The ^iphatk; groi^ may 
contain, in addition to carbon and hydrogsi atoms, ether linkages, and ottier groups such as amino groups. 



RtRsRsN-^O 



RR'RT -> O 
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[0060] Other quaternary ammonium salts useful herein have the formula: 



R2 
t 

Rl - N 

1 

R3 



(CH2)3 



R4 

! 

N 

I 



R6 



wherein Rf is an aliphatic group having from about 16 to about 22 carbon atoms, R2, R3, R4, R5, and Re selected 
from hydrogen and alky! hawng from about 1 to about 4 carbon atoms, and X is an ion selected from habgen, acetate, 
is phosphate, nitrate and alkyi sulfate radicals. Such quaternary ammonium salts include taliow propane diammonium 
dtchloride, 

[00611 Preferred quaternary ammonium sails include dialkyldimethylammonlum chlorides, wherein the alkyI groups 
have from about 1 2 to about 22 cartson atoms and are derived from iong-chain fafly acids, such as hydrogenated tallow 
fatty acid (fallow fatty ac»d8 yl^ quaternary compounds wherein R-j and R2 have predominately from 16 to 18 carb(»i 

20 atoms). Examples of quaternary ammonium salts useful in the present invention include ditallowdimettiyl ammortium 
chloride, ditallowdimethyl ammonium methyl sulfate, dihexadecyl dimethyl ammonium chloride, di{hydrogenated tallow) 
dimetiyl ammonium chloride, dioctadecyl dimethyl ammonium chloride, dieicosyi dimethyl ammonium chloride, didoo- 
osyl dimethyl ammonium chloride, di(hydrogenated tallow) dim^hyl ammonium acetate, dihexadecyl dimethyl ammo- 
nium chloride, dihexadecyl dimeth^ ammonium acetate, ditallow diprqsyl ammonium phosphate, ditallow dimethyl 

25 ammonium nitrate, di(coconutalkyl) dimethyl ammonium chloride, and stearyi dimethyl benzyl ammonium chloride. 
Ditallow dimethyl ammonium chloride, dicetyl dimethyl ammonium chloride, stearyi dimethyl benzyl ammonium chloride 
and cetyl trimethyi ammonium chloride are prefesred quaternary ammonium salte useful fierein. Di-(hydrogerated tal- 
iow) dimethyl ammonium chloride is a particularly (deferred quaternary ammonium salt. 

{0062] Sails of primary, secondary and tertiary latty amines are also prefen'ed cationic surfactant materials. The alkyI 
30 groups of such amines preferably have from ^out 1 2 to atiout 22 carbon atoms, and may be substituted a imsubsti- 
tuted. Secondary and tertiary amines are prefen-ed, tertiary amines are particularly prefared. Such amines, useful 
herein, include stearamido propyl dimethyl amine, diethyl amino ethyl stearamide, dimethyl stearamine, dimethyl 
soyamine, soyamine, myristyl amine, tridecyl amine, ethyl stearylamine, N-tallowprcpane diamine, ethoxylated (5 moles 
E.O.) stearylamine, dihydroxy ethyl stearylamine, and arachidylbehenylamine. Suitable amine salts include the halo- 
3S gen, acetate, phosphate, nitrate, citrate, lactate and alkyl sulfate salts. Such safts include stearylamine hydrochloride, 
soyantine chloride, stearylamine formate, W-tallowpropane diamine dichloride and stearamidopropyl dimethylamine cit- 
rate. Cationic arrane surfactants included among those useful in the present invention are disclosed in US-A-4,275,055, 
Nachtigal, et al., issued June 23, 1981 . 

[0063] Zwitierionic surfactants, useful in shampoos as wel! as conditioners, are exenpirfied by those which can be 
40 broacSy descrifcied as derivatives of aliphatic quaternary anfminium, phosphonium, esid sulfonium compounds, in which 
the al^3hafic radicals can be straight or brandied diain, and wHiereIn one of the ^iphalic siljstituents contams from 
about 8 to about 1 8 cartoon atoms and one oortiains an anioruc watw-soluWlizing group, 9.g.. carboxy, sulfonate, suHate, 
phosf^ate, or ji^osphonate. A g^eral formula for these corrpounds Is: 

(R3)x 

I 

r2--„y(+)-— CH2-—R<-— Z(-) 

50 

wherein R^ contains an alkyl, alkenyl, or hydroxy alkyl radical of from about 8 to about 18 cariDon atoms, from 0 to about 
10 ethylene oxide moieties and from 0 ia about 1 glyceryl moiety: Y is selected from the group consisting of nitrogen, 
f^osphorus. and ^fur atoms; R^ is an alkyl or monohydroxyalhyl group containing about 1 to about 3 cartx5r atwns; 
X is 1 when Y is a sulfur atom, and 2 when Y is a nitrogen or phosphctfus atom; R** is an alkylene or tuydroxyalkylene of 
55 from about 1 to about 4 cartion atoms and Z is a radical selected from the group consisting of carboxylate, sulfonate, 
sulfate, phospiionate, and phosphate groups. 
[0064} Examples of such surfactants irtdude; 
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4- [N,N-di{2-hydroxyettiyl)-N-octadecyiammoraol-butane-1-cart)Oxylate; 

5- [S-3-hydrc»<ypropyi-S-h exad ecylsultonio] -S-hydroxypentane- 1 -sulfate; 

3-[P, P-diethyl ■ P-3 ,6, 9-trioxatetradexocylphosphonio]-2-hydroxy-propane- 1 -phosphate; 
3-[N,N-dipropyl-N-3-dodecoxy-2-hydroxypropylamTnonio]-propane-1-phosphonate; 
3-(N,N-difnethyl-N-hexadecylammonio)propane-1 -sulfonate; 

3- (N,N-dimsthyl-N-hexadecylammonio)-2-hydroxypropan6-1 -sulfonate; 

4- [N,N-di(2-hydroxyettiyl)-N-(2-hydroxydodecyl)ainmonio]-butane-1-carboxylate; 
3-[S-eth^-S-(3-dodecoxy-2-hydroxypropyl)sullCHilo]-propane-1-phosphate; 
3-[P, P-dimethyl-P-dodeoylphosphonio]i3ropane-1 -phosphonate; and 

5- [N.N-dl(3-hydroKypropyl)-N-hexadecylammonio]-2-hydroxy-pentane-1-su[fata 

[0065] Other zwitterionlcs such as betalnes are also useful in the present invention. Examples of betaines useful 
herein include the high alky1 betaines, sudi as coco dimethyl carboxymethyl betaine, iauryl dimethyl carboxymethyl 
betaine, laur^rt dimethyl aipha-carboxyethyl betaine, cetyl dimethyl carboxymethyl betaine, Iauryl bis-(2-hyciroxyethyl) 
carboxymethyl betaine, stearyi bis-(2-hydroxypropy!) carboxymethyl betaine, oieyl dimethyl gamma-carboxypropyl 
betaine, and Iauryl bis-(2-hydroxypropyl)alpha-carboxye1hyl betaine, The suifobetaines may be represented by coco 
dimethyl sulfopropyl betaine, stearyi dimethyl sulfoprqjyl betaine, Iauryl dimethyl sulfoethyl betaine, Iauryl bis-(2- 
hydroxyethyl) siriiopropyl bataine and the like; amidobetaines and amidosuKobetaines, wheran the RCONH(CH2}3 rad- 
ical is attached to the nitagen atom of the betaine are also useful in this invention. 

[00661 Examples of amphotKic surfactants which can be used in the compositions of the present invention are tiiose 
which are broadly described as derivatives of aliphatic secondary and tertiary amines in which the aliphatic radical can 
be straight or branched chain and wherein one of the aliphatic substituerrts contains from about 8 to about 18 cattion 
atoms and one contains an anionic water solubilizing group, e.g., carboxy, sulfonate, sulfate, phosphate, or phospho- 
nate. Examples of compounds falling within this defirtitiai are sodium 3-dodecyl-aminoproplonate, sodium 3- 
dodecylaminopropane sulfonate, N-alkyltaurines such as the one prep^ed isy reacting dodecylamine with sodium 
isethlonate according to the teaching of US-A-2,658,072, N-higher all<yt aspartic acids such as those produced accord- 
ing to the teachgig of US-A-2,438,091 , and the prochjcts sold under the trade name "Mirano!" CBTWl) and described in 
US-A-2,528,378. 

[0067] The above-mentioned surfactants can be used alone or in combination in the hair care compositions of the 
present invention. The alky! suifistes, ethoxyiated alkyi sulfates, and mixbires thereof are preferred for use herein. 
[0068] The hair care compositions herein can contain a variety of other optional components suitable for rendering 
such compositions more cosmetically or aesthetically acceptal:^e or to provide them with additional usage benefits. 
Such conventional oplicBial ingredients are well-known to those skilled in the art, e.g„ pearlescsnt aids, such as ethyl- 
ene glycol distearate; preservatives, such as benzyl alcohol, methyl paraben, propjd paraben and imidazotidinyl urea; 
thickeners and viscosity modifiers, such as a diethanolamide of a long chain fatty acid (e.g., PEG 3 lauric dietfianoia- 
mide), cocomonoethanol amide, dimethicone copolyols, guar gum, meth^^ cellulose, starches and starch derivatives; 
fatty alcohols, such as cetearyl alcohol; sodium chloride; sodium sulfate; polyvinyl alcohol; ethyl alcohol; pH adjusting 
agents, such as cMc add, sodium citiBte, succinic acid, phosphoric acid, sodium hydroxide, and sodium carbonate; 
colcffing agents, sudh as any of the FD&C or D&C dyes; hair oxidizing (bleadiing) agents, such as hydrogen peroKide, 
perborate and persulfaie salts; hair reducing agents, such as the tiiogiycolates; perfijmes; sequestering agents, such 
as disodium ethylenecflamine tetra-acetate; and polymer plasticizing agents, such as glycerin md propylene glycol. 
Such optional ingredients generally are used indKndudly at levete of from 0,01% to 10.0%. preferably from 0.05% to 
5.0% by wei^i of the composition, 

r(H)69] The pH of the present composftiwis should be between about 3 and about 9, preferably between about 4 »id 

about 8. 

[0070] As with all compositions, the present invention should not contain cortponents which unduly interfere with the 
performance of the compositions. 

[0071] The hair care compositions of the present invention can be made using corwentiona! fornujlation and mixing 
techniques. Methods of making various types of hair care compositions are desaibed more specrficalty in the following 
examples. 

[0072J The hair care compositions of the present invention are used in conventional ways to provide the hair coreli- 
tioningfetyling/hold benefits of tiie present invention. Such method of use depends upon the type of compositiw 
employed but generally involves application of an effective amount of flie product to the hair, which may then be rinsed 
from the hair (as in the case of shatrrpoos and some conditioning products) or allowed to remain cmi tiie hair (as in ttie 
case of spray, mousse, gel, and tonic products). By "effective amount" is meant an amount sufficient to provide the hair 
conditioning/styling/hold benefits desired considering the length and texture of the hair, and the type of {M-oduct used, 
Preferably, the product is applied to wet or damp hair prior to drying and styling of the hair. After the compositions of flie 
present invention are applied to the hair, the hair is dried and st^ed in the u^al ways of the user. 
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[00731 The following sjamples further illustrate prBterrod embodiments 
[0074} The Ibllowing table defines the silicone copolymers used in the 
tion added to reaction mix): 



the scope of the present invention, 
(weight ratios given refw to proper- 



Copolymer #1 
Copi^ymer #2 
Gc¥iolymer#3 
Copolymer #4 
Copolymer #5 
Copolymer #6 
Copolymer #7 
Copolymer #8 
CkJpdyma- #9 
Copolymer #10 



1 0/70/20 acrj^ic acid/n-butylmethacryiate/silicone macromer S2, polymer molecular weight about 
100.000 

10/70/20 dimetliylacrylamide/isobutyl methacryfate/silioone macromer S2, polymer moleojletf 
weghtatout 400,000 

60/20/20 diallyldinnetliyl ammonium chiorede/isobutyl methacryiate/sllicone macromer S1 , poly- 
mer molecular wei^t abc«jt 500,000 

'40/40^0 acrylic acid/methyl methacryiate/silicone macromer SI , polymer molecular weight 
about 400,000 

10/70/20 acrylic acid/n-butyl methacrylate/silicone macromer SI . polymer molecular weight 
about 300,000 

25/65/10 acryiic add/isopropyl methacrylate/alicone macromer S2, polymer molecular wei^t 
about 200,000 

60/25/15 N.N-dimeth^acrylamideAnethoxyethyi methacrylatefeBicone macromer SI, polymer 
moiecular weight about ^,000 

12/64/4/20 N,N-dime1hy!acrylamid8/isohJty! methacrylate/2-eth^hexyl melhacrylate/PDMS 
macromer SI , polymer moiecular weight about 300,000 

30/40/10/20 dimettiylacrylamide/lsobutyl methaaylate/2-ethylhe)cyl methacrylate/PDMS mac- 
romer 81 , pdymer mdecular weight about 300,000 

80/20 t-lxitylacrylate/PDMS macromw S2, polymer mdecuiar waght about 150,000 



[0076] Sdioone macromer SI- has a molecular weight of about 20,000 and is prepared in a manner similarto Example 
C-2C of US-A-4,728,571, Clemens, issued March 1, 1988. 

[0076] Silicone macromer S2- has a moiecular weight of about 1 0,000 and is prepared in a manner similar to Example 
C-2b of US-A-4,728,571 , Clemerts, issued March 1 , 1988. 

EX/WPLE I 

[0077] The following is a hair qjray compositicHi representative of the present invention. 



Ccwrponent 


W^ht% 


SiHcone Copolymer #4 


2.00 


Efharrol 


72.90 


Perfune 


0.10 


Isobutane propellent 


25.00 



[0078} This product is prepared by adding the silicone copolymer and perfume to the ethanol and mixing for several 
hours until all the polymer is dissolved. This "concentrate" is then placed in aerosol caiis which are fitted with valves 
o-imped under vacuum and itten filled tiirough the valve stem with isoixitane dl^ensed by a pressure filler. 

EXAMPLE 11 

[0079] The following is a ^anrpoo composition representative of the present invention. 
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Component 


Weight % 


Styling Agent 




Silioone Copolymer #2 


1.00 


Chioroprop^ heptamethyl cyclotetra^loxane 


3,00 


Prenwx 




Silicons gum 


0,50 


Dimethicone, 350 cs. fluid 


0.50 


Main Mix 




Ammonium lauryl sulfate 




Cocamide MEA 


2.00 


Ethylene glycol cHstearate 


1,00 


Xanthan gum 


1.20 


KathcMi CG^ (Fmvi) 


0.04 


Citric acid to pH 4.5 


q.s. 


DoiiDle reverse osmosis (DRO) HgO 


q.s. 



preservative commercially avai^e from Rohm & Ha;^ 



[0080] The Styling Agent and Premix are blended s^arately in a conventional manner. The Main Mix is prepared by 
first dissolving the xanthan gum in the water with conventional mixing. The remaining Main Mix ingredients are added 
and the Main Mix is heated to 51 "C (150°F) with agitation for 1/2 hour. The Stjrting Agwit and Premix are then added 
sequentially with about ten minutes agitation between additions, and the entire mixture is stirred while the batch is 
cooled to room temperature. For varied particle size, the Styling Agent and Prenix can be added at different times using 
either or both high shear mixing (high speed dispersator) or normal agitation. 

EXAMPLE 111 

[0081 ] The following is a i^ampoo composition r^resentative of tse present invention. 



CompCHient 


WeigiTt % 


Ammoniimi lauryl sulfate 


7.00 


Ammonium laur^h euKate 


7.00 


Cocan^e MEA 


2.50 


Silicone Copolymer #3 


1.00 


Natrosol 2SQH^ (RTM) 


1.00 


Glydant^ 


0.37 


DRO H2O 


q.s. 



^ hydroxyethyl celfutose commercially 
Bvailabis from Aqualon Co. 
^ preservative commercially avaBable 
from Cayco, Inc. 



[0082] The shampoo is made by first cS^ersing the MatroscH and silicone copolymer in the water fw about 1 hour with 
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conventional agitation. The remaining ingredients are then added. 
EXAIVIPI-E IV 

[0083] The following is a styling rinse conposltlon represaitalive of the present inverilon. 



Gwnponent 


Weight % 


Styling Agent Premix 




Silicone Copolymer #8 


2.00 


Ph^ethylpentamethyl disiioxane 


6.00 


Octamethyl cyclotetrasiloxane 


3.00 


Xanthan Premix 




Xanthangum 


0.25 


DRO HgO 


25,00 


Main Mix 




Dihydrogenated tallow-dimelhylfflnmonium chloride (DTDMAC) 


0.50 


EDTA, disodium salt 


0.10 


D.C. 929^ 


2.00 


Perfume 


0.10 


Poly Surf (RTM) 


0.75 


Locust bsan gum 


0.75 


Kathon CG^ 


0.04 


DRO HgO 


q.6. 



^ amodimelhicone, comm^ciaBy avaaable from Dow Coming 

^ Irydrophobically-modiied hydroxyethyl ceiii^ose, commercially available ttim 

Aquakjn Co. 

^ fweservHtive oommercialty available from Rohm tend Haas 



[0084] The Styling Agent and Xanthan Premixes are bl^ded separately in a ccmventional manner. The Main Mix is 
prepared by adding ail the ingredients together and healing with agitation to 95''C lor ^out 1/2 hour. As fiie batch is 
cooled, the Styling Agent and Xarithan Premixes are added at about ecC with wgorous nroing. The taldi is then 
cooled to anijient terrperatura 

EXAMPLE V 

[008S] The following Is a styling rinse composition r^resentative of the present invention. 
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COTiponent 


Weight % 


Prsmix A 




Silicone Copdymer #3 


2.00 


DRO HgO 


10,00 


Fremix B 




Silicone Copdymer #4 


2.00 


DRO HaO 


15.00 


NaOH solution {50%) 




Main Mix 




Poly Surf (RTM) 


1.00 


SteararTBds DEA 


0.50 


Ethanol 


10.00 


Perfume 


0.20 


DRO HgO 


q.s. 



' hydrophoblo^ly-modlfled hydrox- 
yethyl oeiMose, commerd^ awail- 
abte from Aqualon Co. 



10086] Both premixes are blended separately in a ronvMitional manner. The Main Mix Is pr^ared by adding all tiie 
ingredients together and heating to about 60°C with mijdng. The premixes are then added to tie Main Mix with agitation 
fcH- about 1/2 hour and the batch is cooled to aml^ent temperature. Either sodium hydroxide or citric acid, if nei^ssary. 
is added to adjust composition to pH 6.5. 

EXAMPLE Vi 

tOOST] The following is a hair grooming tonic ojmposition representative of the present invention. 



Component 


Weight % 


SOicone Cc^otymer #9 

Perfume 

Ethanol 


0.70 
0.10 

q.s. 



[0088J The conposiiion is made by mixing the e&tme components togetjer in a conventiwial manner. 
EXAMPLE VII 

[00891 Jh& following is a shampoo composition representative of the present invention. 
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CcBTiponent 


Weight % 


AmmaiiiBn (aureth sulfate 






600 


Silicone Copolymer #6 


2.00 


EBianol 


10.00 


PEGISOdistearate 


2.00 


Glydartti 


0.38 


Perfame 


1.00 


DRO H2O 


q.s. 



^ i^'eservalive cunmerciaily available 
(romGlyco, inc. 



[0090] The shan^ioo Is pr^red by corrfclning the ammonium iaureth sulfate (nffimally applied as a 28% solutiwj 
in water) and Silicone Copolymw and beating to TCC fot about 1/2 hour with mixing. The remaining Ingredlaits are 
added and mixed for an additional 1/2 h<Hjr The batch is Vn&n coded to ambient temperature. Composliion pH is 
ad^sted to 6.3 by the addition of citric add or sodium h>tiro>dde, if necessary. 

EXAMPLE VIII 

[0091 ] The fdlowing Is a styling rinse composlSon rqpresenita^e of the present invention. 



Conponent 


Weight % 


Styling Agertt 




Sicone Ccpolymer #5 


3.00 


Phsnylpent^ethyl dislloxane 


9,00 


Prwnix 




SBicwie Gum GE SE76^ 


0.50 


Decamethyl cydopentasiloxane 


4.00 


Main Mix 




Poly SurfC^ 


0.60 


Locust bean gum 


0.60 


EDTA, disodrum salt 


0.15 


DTDMAC 


0.65 


Qlydant^ 


0.40 


DRO H2O 


q.s. 



^ Commercially available from General Electric 
^ hycfrophobically-modtfied hydroxyethyl cellu- 
lose oorrtmBrcially available from Aqualon Co. 
^ preservative commercially available frcKn 
Glyco, Inc. 
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[0092] The Styling Agent and Premix are blended separately by conventional means. The Main Mix is prepared by 
adding all the ingredierts and heating to 95°C for 1/2 hour with agiiation. As the balch is cooled to about 60°C. the 
Premix and Styling Agwit rrix are added to the Man Mix wi«i agitation and the batch is cooled to amWent temperature. 

EXAMPLE IX 

[0093] The following is a styling rinse composition representative of the present invention. 



Conponent 


Weight % 


Styling Agent 




Silicone Cc^ioiymer #10 


3,00 


Octamethyl cyclotetrasiloxans 




Premix 




Silicone Gum GE SE 76 ^ 


0.50 


Decamethyl cyclopentasiloxane 


4.00 


Main Mix 




Poly Surf c2(RTy) 


1.25 


Stearamide DEA 


0.40 


DTDMAC 


0.50 


Kathon CG^ (RTM) 


0.03 


Imidazole 


0.15 


Perfume 


0.10 


DROHgO 


q.s. 



^ Commercially available from General Electric 
^ tnyckrophcAecalty-moditBd hydroxyethyt cellu- 
lose commercially avaiable <rom Aqualon Co. 
^ presBrvBlcve commercially available trom 



Rohm & Haas 

[0034] The Styling Agent and Premix are blended separately by conventional means. The Main Mix is pr^ared by 
adding ail the irgredients and heating to QS'C for 1/2 hour with agitation. As the batch is cooled to about ecC, the 
Premix and Stjiing Agent nraxes are added to the Main Mix vwth agitation and the batch is cooled to ancient tempera- 
tire. 

EXAMPLE X 

[0096] The fdlowing is a cold-wave hair perm composition rei^'esentative of the present invention. 



Component 


Weight % 


Thioglycoiic acid 


S.OO 


Monoethanol^ine 


6,00 


aiicone Copolymer #3 


1.50 


PEG 10 monostearate 


0,50 


DRO HgO 


q.s. 
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[0096] The compo^on is prepared by blending ail the Ingredients with agitation for about 1/2 hour at 60°C and then 
cooling to ambient temperature. 

EXAMPLE XI 

[0097] The following is a har oondiiion^ composit'on representa^e of the present invention. 



10 


Component 


Weight % 




Styling Agent Premix 






Silicone Copolymer #9 


1.00 


15 


Phenyi pentamethyl disiloxane 


4.00 




Silicone Premix 






Silicone gum, GE SE76'' 


0,30 




Octamethyl cyclotetrasiloxariB 


1.70 




Main Mix 






Cetyl alcohol 


1.00 




Quaternium 18^ (R™) 


0^85 


25 


Stearyf alcohol (RTM) 


0.70 




Natrosol 250 MBR^ 


0.50 




Cet6ar6lh-20 


0.35 




Fragrance 


0.20 


SO 


Oimethicona oopolyol 


0.20 




Citric acid 


0.13 




Methylchloroisofliiazolinone, meffhylisothlazolinone 


0.04 


35 


Sodium chloride 


0.01 




DRO HjO 


q.s. 



^ Commercially available from General Electric 

^ Ditallow quaternary ammonium compound, commerclaify avaiiatote 

frorsi Sherex 

^ hyciroxyethyl cellulose material, commerciany available trom 
Aqualon Co. 



[00961 The product is prepared by comtxing all the Main Mix ingredients, healing to about 60°C with mixing, and col- 
4S lad milling down to about 45*0. At this tertperature, the two premlxes are added separately mth moderate agitation and 
the batch allowed to cod to ambient temperature. 

EXAMPLE X!l 

so [0099] The following is a styling gel composition representative of the present invention. 
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Componsnt 


Weight % 


Silicfflie Copolymer #7 


2.00 


Cait)opol 940^ (RTM) 


0.75 


Trtethffiioiamine 


1.00 


Dye solution 


0.05 


Perfume 


0.10 


Laurett^-23 


0.10 


DROHaO 


q.s. 



' cross-Bnked polyacrylic Mid, com- 
mercially available frtm B. F. 
Goodrich 



[01 00] TTiis batch is made by mixing tlie listed osnrponatts togettier in a (xxiverttiona! maniner. 
EXAMPLE XIII 

[01 01 ] file following is a hai r mousse composition represerrtative of the present invenfcn. 



Cwnponent 


Weight % 


SiliccHie Copolymer #7 


3.00 


Ethano! 


15.00 


Cocamine oxide 


0.60 


D.C, 190^ (RTM) 


0.20 


Cocamide OEA 


0.30 


Perfume 


0.10 


Isobutane 


7.00 


DRO Hp 


q.s. 



^ dimettiicone copoli«l, commer- 
cially avatable from Dow Corning 



[01 02] The composition is made by blending all of the ingredienis except isobutane at ambi^ terrperature until well 
mixed. Aluminum aerosol cans are ften filled with 35 parts of this batch, affixed witti a vaive wNch is crinped info posi- 
tion, and lastly pressure filled wth 5 parts isobutane. 

[01 03] The following is a pump hair 8|:xay composition representative of the present invention. 



ConpcHiertt 


weight % 


Silicone Copolymer #1 


2.50 
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(continued) 



Component 



weight % 



Dibutyl phthalate 
PhenyidimetNcone 



0.30 



0.20 



PerfiffTie 



0.05 



Aminomethyl prqjanol 



0.20 



Ethanol 



q.s. 



[0104] This composition is made by mixing the listed components togettier in a conventional manner. 

[0105] When ttie compositions defined in Examples l-XIV are applied to hair in the conventonal manner, they provide 

effective hair conditioning and styfing/hold benefits without leaving the hair witii a sticlcy/stiff feel. 



Claims tor the ftMlowlng Contracting States : AT, BE, CM, DK, ES, GR, LI, LU, NL, SE 

1 . A hair care composition characterized in that it conprises [all percentages bemg on a weight basis): 

(a) from 0.1% to 10.0% of a copolymer, having a mdecuiar weight of from 10,000 Id 1,000,000, whic^ has a 
vinyl polymeric backbone having grafted to it monovalent siloxane polymeric mdefies, said copol^er bang 
derived by polymerisation of C monomers (which provide flie monwalent sitoxane poijroeric moiefjes) and 
conponents selected from A monomers, B monomens, and mixUires thereof, wherein: 



A is at least one free radically pdymerisstole vinyl monomer, preferably selected from t-butyi acrylate, t- 
butyl methacrylate, and mixtures thereof, the amount by weight of A monomer, when used, being up to 
about 98% of the total weight of monomers used in maWng said copolymer; 

B is at least one reinforcing monomer copoiymerlsable witti A, the amount by weight of B monomer, when 
used being up to about 98% of the total weight of monomers used in making said co-polyma-, said B mon- 
omer being sheeted frcrni pola- mononjers and macromers; and 

C is a polymeric monomer having a molecular weight of from 1 ,000 to 50,000 and the general formula 



X is a vinyl group copolymerizable with the A and B monomers 

Y is a divalent linking group 

R is a hydrogen, lower alkyl, aryl or aikoxy 

Z is a monovalent siloxane polymeric moiety having a number average molecular weight of at least 
500, is essentially unreactive under copc^ymeiisation cwKiitions, and is pendmit from said vinyl poly- 
meric teddaone after pol^erizatiai 
n is 0 or 1 

m is ^ integer from 1 to 3 

wherein G comprises from 0.01%to K)%, of the tofal weight of monomers used In making said copolymer; 
and 

Pd) from 0.5% to 99.5% of a earner suitable for application to hair. 

2. A hair care composition according to Claim 1 characterized in that the copolymer is derived by polyma-isation of 
from 5% to 98% A monomer, from 0.01% to 50% C monomer and from 0% to 98% B monomer, the percentages 
being by weight of the total monomer used in making this copolymer. 

3. A hair care composition according to Claim 1 characterized in that the copolymer is derived by polymerisation of 
from 0% to 98% A monomer, from 0.01% to 50% C monomer, and from 7.5% to 80% B morKjmer, the percentages 
being by weight of the total monomer used In making the copolymer. 



Claims 



X(Y)nSi(R)3.niC2)m wherein 
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4. A hair care corrposition according to any of Claims 1 to 3 wherein the polymeric monomer C is a poiydimethylsi- 
loxane macromer having a weight average molecular weight between 1 ,000 and 50,000; and wherein the pc^ymer 
and carrier are seiected such that, when dried, ttie polymer phase separates into a discontinuous phase which 
includes frie polydimethylsiloxane macromer and a continuous phase which includes the bacl^jone. 

5. A hair care composition according to any of Claims 1 -4 characterized in that it is in the form of a shampoo which 
additior^ally corrtfwises from 10% to 30% of a synthetic surfactant. preferaWy selected irom alkyi sulfates, ethoxy- 
lated alk^ sulfates, and mixtures thereof. 

6. A hair care composition according to any of Claims 1 -4 characterized in that it is in the form of a conditioner in which 
the carrier oonprlses fr(»n 0.1% to 1 0.0% of a lipid vehicle material, preleraUy selected from cetyl alcohol, stearyi 
alcohol, cetyl palmitate, glyceryl monostearate. and mixtures therisof; snd from 0.05% to 5.0% of a cationic sur- 
factant, preferably a quaternary ammonium surfactant. 

7. A hair care composition according to any of Claims 1-4 characterized in that it is in a form selected from hair sprays, 
nnousses, hair tonics, and gels. 

8. A method of conditioning and styNng hair characterized in that it comprises applying to the hair an effective amoum 
of the composition according to savf of Cl€ums 1-7. 

Claims for the following Contract ing States : DE, FR, GB, IT 

1 . A hair care composition characterised in that it comprises (all percentages being on a weight basis): 

(a) from 0.1% to 10.0% of a copolymer, having a moiecuiar weight of from 10,000 to 1.000.000, whicii has a 
vinyl polymeric bacWsone having grafted to it monovalent siloxane polymeric moieties, said copolymer being 
derived by polymerisatjon of 0 monoma-s (which provide the monovalent aloxane polym^ic moieties) and 
components selected from A monomers. B monomere, and mixtires thereof , wherein: 

A Is at least one free radically potymerisabte vinyl monomer, preferably seiected from t-butyl acrylate, t- 
bulyl methacrylate, and mixtures tha-eof, the amount by weight of A monomer, when used, bdng up to 
about 98% of the total weight of monomers used in making said copolymer; 

B ts at least one reinforcing monomer copolymerisabte with A, the amount by waght of B nronomer, when 
used, being up to about 98% of the total weight of monomers used In maWng said copolymer, said B mon- 
omer bang selected from polar morromers and macromers; and 

C is a polymeric monomer having a molecular weight of from 1 ,000 to 50,000 and the general fomiuia 

X(Y)nSi(R)3.„(Z)^ wherein 

X is a Nfinyl group copolymerisable with the A and B monomers 

Y is a divalent Unking groi^ 

B is e hydrogen, lower alkyl. aryl or aikoxy 

Z is a monovalent siloxane polymerk; moiety havnig a rujmber average molecular waght of at least 
500, is essentially unreactive under copolymerisation conditions, and is pendant from said vinyl poly- 
meric backfcione after polymerisation 
n is 0 or 1 

m is an integer from 1 to 3 

wherein C comprises form 0.01% to 50%, of tie totaJ waght of monomers used in maldng said copolymer; 
and 

(b) from 0.5% to 99.5% of a carrier suitatde for application to hair, 

but excluding such compositions ather wherein monomer B is present or wherein monomer A is t-butyi nwth- 
acrylate with tridecyl methacrylate. 

2, A hair care composition according to dalm 1 characterised in that the copolymer is d«ived by polymerisation of 
from 5% to 98% A monomer, from 0,01% to 50% C monomer ^d from 0% to 98% S monomer, the percentages 
being by weight of the tot^ monwne- used in maWng this copolymer. 
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3. A hair care composition according to ciaim 1 characterised in that the copolymer is derived by potyma-isation of 
from 0% to 98% A monomer, from 0.01% to 50% C monomer, and fresn 7.5% to 30% B monomer, the percentages 
being by weiglit of the total monomer used in malting the copolymer. 

4. A hair care composition according to any of claims 1 to 3 wherein the polymeric monomer C is a poiydimefhylsi- 
loxane macromer having a weight average moiecular weight between 1 ,000 and 50,000; and wherein the polymer 
and carrier are selected such thai, when dried, the polymer phase separates into a discontinuous phase which 
includes flie polydimettsylsiloxane macromer and a continuous phase which includes the bacSdjone. 

5. A hair care composition according to any of ciaims 1 to 4 characterised in ttiat it is in the form of a shampoo which 
additionally comprises from 10% to 30% of a synfrietic surfactant, preferably selected from aikyi sulfates, ettioxy- 
lated alltyl sulfates, and mixtures thereof. 

6. A hair care composition according to any of claims 1 to 5 in which monomer A comprises t-butyl acrylate. 

7. A hair care cotrposition according to any of claims 1 to 6 in which monomer A is t-tajtyl aarylate aJone or mixed with 
t-butyl methacryiafe. 

8. A hair care corrposition according to any of daims 1-7 characterised in that it is in the form of a conditioner in which 
the carrier comprises from 0. 1% to 10.0% of a lipid vehicle material, preferably selected from cetyl alcohol, stearyl 
alcohol, cetyi palmitate, glyceryl monostearate, and mixtures thereof; and from 0.05% to 5.0% of a cationic sur- 
factant, preferably a quaternay ammoraum surfactant. 

9. A hair care composrtion according to any of claims 1 -7 charact^ised in that it is in a form selected from hair sprays, 
mousses, hair tonics, and gels, 

1 0. A method of corKjitiontng and styling hair characterised in that it comprises applying to the hair an effective amount 
of the composition according to any of cfa&ns 1-9. 

11. A hair care composition characterised in mat it comprises (ail percentages being on a weight basis): 

(a) from 0.1% to 10.0% of a copolymer, having a molecular weight of from 10,000 to 1,000.000. which has a 
vinyl polymeric backbone having grafted to it mcravalent slloxane polymeric moieties, said copolymer being 
derived by polymerisation of C monomers (which provide the monovalent slloxane pofymeric moieties) and 

components selected from A monomers, B monomers, and mixtures thereof, wherein: 

A is at least one free radically polymerisabie vinyl monomer, preferably selected from t-butyl acrylate, t- 
butyi methacrylate, and mixtures thereof, the amount by weight of A monomer, when used, being up to 
about 98% of the total weight of monomers used in maitir^ said copolymer; 

B is at least one reinfordng monomer copot^erisaWe with A the amount by weight of B monomer, when 
used, bang u to abcart 98% of the total weight of monwners used in making said copolymer, said B mon- 
omer b^ng selected from polar monomens and macnxners; smd 

C PS a pdymeric monomer having a molecular weight of from 1 ,000 to 50,000 and the gena^ formula 

>«CY)^St(R)3.n,(Z)fn wherein 

X is a vinyl group a^olymerisable with the A and B monomers 

Y is a divalent linking group 

R is a hydrogen, lower aikyi, aryt and alkoxy 

Z is a monovalent siloxane polymeric moiety having a numbff average moiecular weight of at least 
500, is essentially unreactive under copolymertsation conditions, and is pendant from said vinyi poty- 
meric bacl^one after polymerisation 
n is 0 or 1 

m is an integer from 1 to 3 

whw^n C compM-ises form 0.01%1o 50%, of the total weight of monomers used in making said copolymw; 
and 
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(b) from 0.5% to 93.5% of a carrier suit^le for application to hair, 

but excluding such conpositions wtierein the copolymer is derived by pdymerisation of both a C monomer 
wherein the siloxane polymeric moiety has 150 or fewer aloxane units and a S mwiomer in an amount by 
weight of 15% or greater based on the total weight of monomers used in malang the copolymer. 

12. A hair care composition according to claim 1 1 characterised in that the copolymer is derived by polymerisation of 
from 5% to 98% A rtxjnomer, from 0.01% to 50% C monomer and from 0% to 98% B monomer, the percentages 
being by weight of flie total monomer used in making this copolymer. 

13. A hair care composition according to daim 1 1 characterised in that the copolymer is derived by polymerisation of 
from 0% to 98% A monomer, from 0.01% to 50% C monomer, from 7.5% to 80% B monomer, the percentages 
being by weight of the total monomer used in malflng the copolymer. 

14. A hair care composition according to any of claims 11 to 1 3 wherein the polymeric monomer C is a polydimeSiylsi- 
loxane macromer having a weight average molecular weight between 1 ,000 and 50,000; and wherein the polymer 
and carrier are selected such that, when dried, the polymer phase separates into a discontinuous phase which 
includes the polydimethylsibxane macromer and a continuous phase which includes the backbone. 

15. A hair care cwtpo^ion according to any of claims 11-14 characterised in that it is in the form of a shampoo which 
additionally comprises from 10% to 30% of a synthetic surfactant, preferably selected from aikyi sulfates, ethoxy- 
iaied alkyi ^l^es, ami mixbjres thereof. 

16. A har care con^osiSon accordir^ to arty of d^ms 1 1-14 charactwised in that it is hi the form of a COTditicner in 
which the can-ier conprlses from D.1% to 10,0% of a liiid vehicle material. pref«aWy selected from cetyl alcohol, 
stearyl alcohol, cetyl palmitate, glyceric monostearate, and mixtures thereof; and frwn 0.05% to 5^0% of a calionic 
suriaciant. preferably a quata-nary ammonium ^riact^. 

17. A hair care composition acconJirsg to any of claims 11-14 diaracterised hi that it is in a form selected from hair 
^rays, mousses, hair tonics, and gels. 

18. A method of corKilitionir^ and string hair ch^cterlsed in that it comprises applying to the hair an effective amount 
of the composition according to any of daims 11-17. 

PatontansprOctie 

Pstentanspriictie fur foigande vmragsstaalen : AT, BE, CH, DK, ES, GR, U, LU, KL., SE 

1. Haarpflegazusammensetzung, dadurch gekennzeictinet, dal3 sle (wobei si<*! alie ProzentsStze auf das Gewidrt 
beziehen) : 

(a) 0,1% bis 1 0,0% \ron einem Copolymer mit enem Molel<ulargewicht von 10.000 bis zu 1 .OOO.OCH), welches 
^n V^nylpoiymerruclvgrat besitzt an das ^nwertige Siloxat^olymejreste g^opft sind. welches Copdjimer 
durch Polymerisation von C-Monom^en (weldie die einwaligen Silcscanpolymerreste bareifst^lers) und irrter 
A-Monomeren, B-Monomeren und Gemischen hia/on ausgewahlten Kbmponenten erhaJten wird, worin: 

A mindestens ein freiradikalisch polymerisierbares Vinylmonomer ist, welches vorzugswelse unter 
tert,Butylacrylat, tert.Butylethacryiat und Gemischen hievon ausgewShlt ist, wofeei die Qewichfsmeige an 
A-Monomer, wenn es etngesetzt wird, bis m etwa 98% des Gesamtgewichts der bei der Herst^lung des 
genannten Copolymers venwendelen Mon(Kneren bett^Sgt; 

B mindestens ein mit A copdymerisierbares, verslSricendes Monomer ist, wc^^ de Gewicit^enge an B- 
Monomer, wenn es eingesetzt wird, bis zu etwa 98% des Gesamtgewichts der zur Herstellung des 
genannten Copolymers venwendeten Monomerai betrSgt, welches B-Monomer unter polaren Monomeren 
und IWakromeren ausgewShlt ist; und 

C ein polymeres Monomer mil einem Mc^ekulargewicht von 1 .000 bis 50.000 und der allgemein^ For mel 

XCY)nSi(R)3.m(Z)m ^t. worin 
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X eine mit den A- und B-Monomeren copolymeriaerbare Vin^rt^ipe darstellt, 
Y eine zwehwertige verbindend© Gnw© bedeutet 
R tQr Waeserstoff, NiederalM. oder Allsoxy steht, 

Z ein einwertiger ^ioxanpol^arrest mii einem Zahienmittel-Molekul^ewicht von mindest^ 500 
ist welcher unter CopoljiTierisation^edingungei im wesenflichen urseaktiv ist und sic*i nach der 
Polymerisation vom genannten Vinj^oSjmerrOckgrat weg eretrec^, 

n 0 od^ 1 betrSgt, 

m eine ganze Zaiil von 1 bis 3 fet, 

worin C 0,01% bis !^)%des Gesanifgewichts an IHersteiiung des genannten Copolymers verwmdeten 
Monomeren darstellt; ursd 

{b) 0,5% bis 99,5% von einem Trager unifaBt, welcher fur die Aulbrirtgung auf das Haar geagnet ist. 

2. Haarpflegezusammensetzung nacii Ansprudi 1 , dadurch gekennzeic^net, daB das Copolymer durch Polymerisa- 
tion von 5% bks 98% A-McHiomer, 0,01% bis 50% C-Monomer und 0% bis 98% B-Mononier erhalten wird, wobet 
sich die Pnozentsatze auf das Gewich* des zur Heretellung dieses CofKilymers verwendeten gesamtei Monome- 
ren bezidien. 

3. Haarpflegezusammensetzur^ nach Ansprudi 1 . dadurcii gekennzeichnet, dalB das Copolymer durch Potymerisa- 
tiwi von 0% bis 98% A-Monom^-, 0,01% bis 50% G-Monomer und 7,5% bis 80% B-Monomer erhaltei wird, wctoei 
sich die Prozentsatze auf das Gewicht des zur Herstellung des Copolymers venvendeten gesamten Mmionfteren 
foeziehen. 

4. Haarpflegezusammensetzung nach einem der /MisprOche 1 bis 3, worin das pdymere C-Monoraer ein Polydime* 
thylsiloxanmakromer mit efriem Gewichtemittei-Moiekul^gewicht von 1 .000 bis 50.000 ist; und worin das Potymer 
und der Trager derart ausgewahit skvS, daS sich die polymere Phase, wenn ^e getrocknet ist in eine das Pdydi- 
methylslloxanmakromer eniialtende, diekontiulertiche Phase und in eine das ROckgrat enthattende, kontiuleriche 

Phase auftrennt. 

5. Haarpflegezusammensetzung nach einem der Anspruche 1 bis 4, dadurch gekennzeichnet, daB sie in der Form 
eines Shanpoos voriiegt, welches zusatrfich 10% bis 30% von einem synthetischen grenzWachenaWlven Mittel 
umfaSt, das vor^sweise unter AlkjHaiifaten, ethoxyliertw /Ukyt»jlfeten und Gemisch^ hievon ausgew^lt ist. 

6. Haarpflegezusammensetzung nach einem der An^rQche 1 bis 4. dadurch gekennzeichnet, dal3 sie in der Form 
eines Kondifionierungsmltteis voriiegt, worin der TrSger 0,1% bis 10,0% von «nem Upudb^ermaterial, welches 
vorzugsweise unter Getytalkohol, Stearytalkohol, Cetyipalmttat, Glycerylmonostearat und Qemfechen hiavon aus- 
gewahit ist, und 0,05% bis 5,0% von einem kationischen grenzfiachenaktiven Mitlel, vorzugsweise einem quater- 
naren grenzfiachenaktiven Mittel auf Basis von Ammonium umfaRt. 

7. Haarpflegezusammensetzung nach einem der Arispruche 1 bis 4, dadurch gekennzeichnet, daS sie in einer Form 
voriiegt, w^he unter Haarsprays, Schaumen, einem Haartonikum und Gelen ausgewahit ist 

8. Verfahren zur Kbnditionierung und Formgsbung von Haar, dadurc#i gekennzeichnet, daB es das Auferingei einer 
wirksamen Msige der Zusammensetzung nach einem der /%isprache 1 bis 7 auf das Haar umfaBt. 

Patentanspriiche fiir folgende Vertragsstaaten : DE, PR, GB, IT 

1. Haarpflegezusammensetzung, dadurch gekennzeichnet, daB sie (wobei sich aile Prozentsatze auf das Gewicht 
beztehen): 

(a) 0,1% 1ms 10,0% von einem Cqroiymw mit einem Molelojlargewicht von 10.000 bis zu 1 .000.000, w^ch^ 
an Vinylpolymerr(id<grat besitzt, an das einwerfige Silox^olymerresta g^ropft and, weiches Copolymer 
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durch Pdymwisation vran C-Monomeren (wetche die einwerligen Siioxanpolymerreste bsreitstellen) und unter 
A-Monomersn, B-Monomeren tind Gemischen hievon ausgewahlten Komponenten erhalten wird, worin: 

A mindestens ein freiradikaiisch polymerisierbares Vinylmcsnomer ist, welches vorzugsweiss unter 
s fert-Butylacrylat, tffit.Butylmethacr>rtat iKid Gemischen hievon ausgewahit ist, woba die Gewichtsmenge 

m A-McMiomer, wein es eingesetzt v«rd, bis zu etwa 98% des Gesamtgewichts d^ ba der Herstellung 
des genannien Copolymers verwendeten Monoma^en betrSgt; 

B mindestens ein mit A copolymerisierbares, verstSrkendes Monomer ist, wobei die Gewichtsmenge an B- 
10 Monomer, wem es eirtgeseJzt wird, bis zu etwa 98% des Gesamtgewichts der zur Herstellurig des 

genannten Copolyma-s venwendeten Monomeren betragt, welches B-Monomer unter polaren Monomeren 
und Mal<romeren ausgewahit ist; und 

C ein polymeres Monomer mit einem Molekulargewicht von 1.000 bis 50.000 und der allgemeinen Formel 
IB X(Y)nSi(R)3.n,(Z)m Ist, worin 

X eine mit den A- und B-Monomeren copolymerisierbare Vlnj^grupHae darstellt, 

Y eine zweiwertige verbindende Gruppe bedeutet, 

RfOr Wasserstoff. Niederaikyl. Aryl oder Alkoxy steht. 

Z ein einwertiger Siloxarpolymerrest mit ein em Zahlenmittel-Moiekulargewicht von mindestens 500 
ist, welcher untw Copolymsrisationsbedingungen im wesentlichen unreal^iv ist und sich nach der 
2S Poiymensaiion vom genainten VinylpolymarrOd^jpat weg erstreckt, 

n 0 Oder 1 betrSgl, 

m eine ganze Zah! von 1 bis 3 ist, 

30 

worin C 0,01% bis 50% des Gesamtgewichts an zur Heretellung des genannten Copolymers verwendeten 
Monomeren darstellt; und 

(b) 0,5% bis 99,5% von ein^ TrSger umfaBt, weicher fur die Aufbringung auf das Haar geeignet ist, 
36 wobei aber sdche Zu^mmensetzungwi ausgeschlossen sind, worin das B-Monotner vorhanden ist ode- 

worin das A-Monomer twt.Buty!methacrylat mit Tridecybnethacrylat darstelJt 

2. Haarpf legezusamm^setzing rtach Aitepruch 1 , dadurch gel^ennzeichnet, daB d^ Copolymer durch Pcdymerisa- 
tion von 5% bis 98% A-Monomw, 0,01% bis 50% C-IVIorwmer und 0% bisi 98% B-Monomer erhalten wird, wdael 

40 si{^ die Prozerrtsatze auf das Gewicht des zur Herstellung dieses Copolymers verwendeten gesamten Moncjme- 

ren beziehen. 

3. Haarpf legezusammensetzung nach Anspruch 1 , dadurch gekennzeichnet, dafi das Copolymer durch Polymerisa- 
tion von 0% bis 98% A-Monomer, 0,01% bis 50% C-Monomer und 7,5% bis 80% B-Monomer erhalten wird, wobei 

4S sich die Prozentsfltze auf das Qewicht des zur Herstdlung des Copolymers venwendeterj gesamten Monomeren 
beziehen. 

4. Haarpflegezusammensetzung nach einem der AnsprQche 1 bis 3, worin das polymere C-Monomer ein Polydime- 
thylsiloxanmakromer mit ennem Gewichtsmittel-Molekulargewicht von 1 .000 bis 50.000 ist; und worin das Polymer 

BO und der Trager da-art ausgewahit sind, daB sich die polymere Phase, wenn sie getrocknet ist. in eine das Polydi- 

methylsiioxanmai^romer enthaltende, diskontinuierliche Phase und in eine das ROckgrat enthaitende, kontinuierli- 

che Phase auftremt. 

5. Haarpf legezusammensetzung nach einem der Anspruche 1 bis 4, dadurch gekennzei<*inet, daB ae in der Form 
56 eines ^mpoos vorliegt welches zusatzlich 10% bis 30% von einem synth^lschen grenzfldchenaktiven Mittel 

umfeBt, das vorzugsweise unter /Mkyisulfaten, ethOKyllerten Alkylsullaten und Gemischen hievon ausgewaiilt ist 



6. Haarpf legeausammensetzLHTg nach einem der AnsfM-uche 1 bis 5, vwarin das A-Morramer tert.Butylacrylat umfaBt 
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7. Haarpfiegezusammensetzung nach einem der Anspruche 1 bis 6, worin das A-Monomer tert.Butylacry!at allein 
Oder im Gemrsch mit tertBulylmethacrylat tst. 

8. Haarptlegezusammensetzung nach einem der Anspruche 1 bis 7, dadurch gekennzeichnet, dai3 sie in der Form 
B eines Kondltionierungsmittels vorliegt, worin der TrSger 0,1% bis 10,0% von einem UpidtrSgermaterial, welches 

vorzugsweise unter Cetylaltahol, Stearyl^kohol, Cetylpalmilat, Glycerylmonostearat und Gemischen hmon aus- 
gawfthit rst, und 0,05% bis 5,0% von Hneim kationisdien grenzfiactienal^tiven Mittel, vorzugsweise einem quater- 
naren grenzflachenaktiven Mittel auf Basis van /^mwiium umfaBt. 

10 9. Haarpflegazusammensetzung nach einem der Anspruche 1 bis 7. dadurch gekennzeichnet, daG sie in einer Form 
vorliegt, wslche unter Haarsprays, Sch§umen, einem Haartonikum und Gelen ausgewShlt ist. 

10. Verfahren zur Konditionierung und Formgebung von Haar, dadurch gekennzeichnet, da 13 es das Aufbringen ein« 
wirksamen Menge der Zusammensetzung nach einem der ^sprQche 1 bis 9 auf das Haar umfafit. 

1B 

11. Haarpflegezusammensetzung, dadurch gekennzeichnet, daB sie (wobei srch alie PrazentsStze auf das Qewicht 

beziehen): 

(a) 0,1% bis 1 0,0% von einem Copolymer mit einem Molekulargewicht von 10.000 bis zu 1 .000.000, welches 
20 ein VinylpolymeiTuckgrat besitzt, an das einwertige Siloxanpolymerreste gepfropft sind, welches Copol^er 

dufch Polymerisation von C-Mwiomsren {weldie die einwertigen SlicBonpolymerreste berertBteiien) und letter 
A-Monomeren, B-Monomwen und Gemischen hievon misgewahften Kbmponenten erh^en wird, vwwin: 

A mindestens eIn freiradii<alisch pdymertaerbares Vinyimonomer ist, welches vorzugsweise unter 
25 tert-Butylacrylat, tert.Butylmeihacryiat und Qenflschen hievon ausgewShlt ist, wobei die Gewichtsmenge 

an A-Monomer, wenn es eingesetzt wird, bis zu etwa 98% des Qesamtgewic^ der bet der HasteSung 

des gen^nten Copolymers venwendeten Monomeren betrSgt; 

B mrndestens ein mit A copoiymerisierbares, verstSrkendes Monomer ist, wobei die Gewichtsmenge an B- 
30 IWonomer, wenn es eingesetzt wird, bis zu eiwa 98% des Gesamtgewichts der zur Herstellung des 

g^nntw Copolymers venwendeten Monomeren betragt, welches B-Monomer unter polar en Monomeren 
und Makromeren ausgewdhit \st; und 

C ein polymeres Monomer mit einem Molekulargewicht von 1 .000 bis 50.000 und der ailgemeinen Formei 

as X00nSi{R)3.n,{2)ni ist worin 

X eine mit dsn A- und B-Monomeren copolymerisierbare Vinylgruppe darstelK, 
Y eine zwelwertige verbindende Gnjppe bedeutet, 

40 

R for WasserstoH. Niederalkyl, oder Altoxy steht 

Z ein einwertigsr Siloxaipofymerrest n* einem Z^laintfttei-Molelailargewlcht von n^ndestens 500 
Ist welcher unter Copolymerlsatlonebedtngungen im weseniiichen urreaktiv ist und sich nodi der 
45 Polymerisation vom genarmtei VinylpolymerrOck^at weg ersb'e<:i<l, 

n 0 Oder 1 betrSgt, 

m eine ganze Zahi von 1 bis 3 ist, 

50 

worin 0 0,01% bis 50% des Gesamtgewichts an zur Herslsllung des genannten Copolymers venvendeten 
Monomeren darstellt; und 

(b) 0,5% bis 99,5% von einem Trager umfaBt, welcher fOr die Aufbringung auf das Haar geeignet ist, 

S5 wobei aber seiche Zusammensetzungen ausgeschlossen sind, worin das CopoSymer durch Poiymerisation 

sowohl eines C-Monomers, in welchem der Siioxanpolymerrest 150 oder weniger Siloxanelnheiten enthait, als 
aucti eines B-Monomers in einer Gewichtsmenge von 1 5% oder darOber, bezogen auf das Gesamtgewicht der 
zur H^ellung cks Copolymers venverxieten Monomsre, erhatten wird. 
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12. Haarpflegezusammensetzung nach An^uch 11, dadurch gekennzeichnet, daB das Copolymer durch Polymeri- 
sation von 5% bis 98% A-Monomer, 0,01% bis 50% C-Monomer und 0% bis 98% B-Monomer erhalten wird, wobei 
sich die Prozentsatze auf das Gewlcht des zur Herstellung dieses Copolymers verwendeten gssamten Monome- 

rert beziehen. 

13. Haarpflegeajsammensetzung nach Anspruch 11, dadurch gekennzeichnet, dal3 das Copolymer durcli Polymeri- 
sation von 0% bis 98% A-Monomer, 0,01% bis 50% C-Monomer und 7,5% bis 80% B-Monomer erhalten wird, 
wobei sich die Prozentsatze auf das Gewicht des mr Herstellung des Copolymers verwendeten gesamten Mono- 
merenbezi^en. 

14. Haatpllegezusammensetzung nach einem der Anspruche 11 bis 13, vi/orin das polymers C-Monomer ein Polydi- 
methylsiloxanmakromer mit einem Gewichtsmittel-Molekiiargewicht von 1 .000 bis 50.000 ist; und worin das Poly- 
mer und der Trager derart ausgewfihit sind, daB sich die polymere Phase, wenn sie getrocknet ist, in eine das 
Polydimethylsiioxanmakromer enthaltende, dtskontinuierliche Phase und in erne das RQckgrat enthaltende, konti- 
nuierjiche Phase auftrennt. 

15. Haatpllegezusammensetzung nach einem der AnsprOche 1 1 bis 14, dadurch gekennzeichnet, daB sie in der Form 
eines Shampoos vorliegt, w^dies zusStzlrch 10% bis 30% von einem synthetischer grenzfiachanakfivw Mittei 
umfaRt, das vorzugswase urtter All^siilfaten, etbocylterten Alkylsulfaten und Qemischen hiavon ausgewahit ist. 

16. Haatpflegezusammensetzung nach ein«n der Anspruche 1 1 bis 14, dadurch gekennzeichnet, daB sie In der Form 
eines KonditiOTHerungsmitf^s voiiiegt, worin der Triger 0,1% bis 10,0% vt»i einem Li|:»dtragemiateri^, welches 
vorzugswelse unter Cetylalkrfiot. Stearylalkohol, Cetylpalmitat, Glycerylmcmostawaf und Qemischen hievon aus- 
gewShlt ist, und 0.05% bis 5,0% von einem kationischen grenzflSchenaktiven Mrttel, vorzugswelse einem quater- 
naren grenzfiachenaWiven Mittei auf Basis von Anwionium umfaBt. 

17. Haaipflegezusammensatzung nach einem der AnsprOche 11 bis 14, dadurch gekennzeichnet, daS sie in einer 
Form vorliegt, welche unter Haarsprays, Schaumen, einem Haartonikum und Gelen ausgewahtt ist. 

18. Verfafren zur Kbndilionierung und Formgebung von Haar, dadurch gekennzeichnet, dalJ es das Aufbringen einer 
wirksamen Menge der Zusanwiensetzung nach einem der AnsprOche 11 bis 17 auf das Haar umlaBf. 

Re vend! cations 

Re vend! cations pour les Etats contractants sulvants : AT, BE, CH, DK, ES, GR, LI, LU, NL, SE 

1 , Composition de soin des cheveux, caract6ris6e en ce qu'elle comprend (tous les pourcentages 6tant pondSraux): 

(a) de 0,1% ^ 10,0% d'un copolymSre ayant une masse moleculaire da 1 0 000 k 1 000 000, qui possfede un 
squelette polym^e vinylique sur lequel sont greffis des groupements polymeres siioxane monovalents, ledit 
ccpolym^re 61ant c*>tenu par polymerisation de monomdres 0 {qui fournlssent les groupements polymeres 
^ioxane nx>noval«Tts) et de coistiluants choisis parmi les monomdres A, les monomires B, et leurs m^an- 
ges, dans lequel: 

A ^t au moins un monomSre vinylique polym^risable par polymerisation radicalaire, choisi de pr6f§rence 
parmi i'acrylate de t-butyle, le mSthacrylate de t-butyle et ieurs melanges, ia quantity, en poids, du mono- 
m^re A, lorsqu'il est utilise, ailant jusqu'a environ 98% du poids total des monom§res utilises pour fabri- 
quer ledil copolymere; 

B est au moins un monomfere de renfort copoli^^risable avec A, ia quantity en poids du monomere 3, 
kjrsqii'il est utilise, ailant jusqu'^ environ 98% du poids total des monom^res utilises pour fabriquer ledit 
copolymere, ledit monomere B 6tant choisi parmi les monom^res et les macrom^res polaires; et 
C est un monomere polymere ayant une nrasse mol6culaire de 1 000 a 50 000 et r6pondant k la fbrmule 
g6n6raie X(Y)nSi(R)3.m(Z)m, dans laquelle 

. X est un groupe vin^^e copolym6risable avec tes monomeres A et B, 
Y est un groupe de liaison divalent, 

R est un atome dtiydrogene ou un grcHjpe alkyle inf 6rieur, aryie ou dcoxy, 

Z est un groupement polym^e sibxsne monovalent ayant une masse moleculaire moyenne en nom- 



28 



EP 0 412 704 B1 



bre d'au moins 500, est essenlieliement non r^actif dans leg condrtions de copolym^risation et est 
pendant dixlit squelette polymere vinylique apres la polymerisation, 
n vaut 0 ou 1 , 

m est un nombre eatier de 1 & 3, 

dans iaquelle C constitue de 0,01% & 50% du pdds total des monomdres utilises pcsjr febriquer ledit copo- 
lymfere; et 

(b) de 0,5% k 99,5% dXin vdfiicule appn^rifi ^ I'^pdication sur les cha/eux. 

2. Composition de eoin des cheveux selon la revendlcation 1 , caractStisSe en ce que ie copolym^re est ctA&m par 
poiym^risaSon de 5% k 98% de monom^e A, de 0,01% k 50% de monom&re C et de 0% S 98% de monom^re B, 
les pourcentages 6tant rapport6s su poids du total des monon^res utilises pour fabriquer ce copolym^e. 

3. Composition de soin des cheveux selon ia revendication 1, caract^ris^e en ce que te copolymfere est obtenu par 
polymerisation de 0% a 98% de monom^re A, de 0,01% & 50% de monomere C et de 7,5% a 80% de monom^re 
B, les pourcentages etant rapportes au poids du total des monomeres utilises pour fabriquer ce copoiymere. 

4. Composition de soin des ciieveux selon I'une quelconque des revendications 1 k 3, dans Iaquelle Ie monomere 
polymere C est un macrom^e de polydRn^thylsiloxane ayani une masse moleculaire moyenne en poids comprise 
entre 1 000 et 50 000; et dans Iaquelle Ie polym^e et Ie v^tiicule sent choisis de telle sorte qu'une fbis s^^e, ia 
phase de polym^e se s^pare en une phase discoiitinue contenant Ie maoomdre de poiydimethylsilaxane et i^e 
phase oorrtinue contenant ie squelette. 

5. Composition de soin des cheveux selon i'une quelconque des revendications 1^4. caract^ris^ m ce qu'elle se 
pr6sente sous la forme d'un shampooing qui comprend m prfus de 1 0% & 30% tf un tensioactif synth^ue, choisi 
de pr6f6rence panni les alkylsuifates, les ^kyisulfates 6thoxyl^ et leurs m6!anges. 

6. Composition de soin des cheweux selon I'une quelconque des reverriioations 1 i 4. caract6ris6e en ce qu'elle se 
presents sous la forme d'un produtt de condlfionnement d^ lequel Ie vdhicuie conprend de 0,1% k 10,0% d'un 
mat^iau vShicule Iqoidique, choisi de pr^rence pamii I'aicooi c^ltque, I'alcod st^aryiique, Ie palmitate de c§t>ie, 
Ie monost^rate de giyc^le, et leurs melanges; et de 0,05% k 5.0% d'un tensioactif cationique. de prdf^rwce un 
tensioactif de type ammonium quaternaire. 

7. Composition de soin des cheveux selon I'une quetcorKiue des revendications 1 k 4. caract^ris^ en ce qu'elle se 
pr4sente soim la torme de pulverisations pour les cheveux, de mcMisses, de toniques capillaires au de gets. 

8. Procddd pour oonditicmner et coiffer ies cheveux, caracterisd en ce qu'il comprend I'^priicalion sur les cheveux 
d'une quarrfitS efficace de la composition selon I'une qu^conque des revendications 1 k 7. 

Revendications pour les Etets contractants ^ivmits : DE, FR, €B, IT 

1 . Composition de soin des cheveux, caract6ris6e en ce qu'elle comprend (tous 1^ pourcentages §tant ponderaux) : 

(a) de 0,1% 6 10,0% d'un copoiymere ayant une masse mol§culalre de 10 000 & 1 000 000, qui possdde un 
squelette polymere vinylique sur lequel sont greffis des groupamants poiym^res siloxane monovaiente, lecfiE 
copoiymere 6tant obtenu par polymerisation de monomeres C (qia fournissent les groupements polymferes 
siloxane monovalents) et de constituants choisis parmi ies monomeres A, ies monomeres B, et leurs m^an- 
ges, dans lequel: 

A est au moins un monomere vinylique polym6risable par polymerisation racficalaire, choisi de preference 
pa-mi I'acrylate de t-butyle, Ie m6thacrylate de t-txrtyle et leurs melanges, la qufflititi, en poids, du mono- 
mere A, lorsqu'il est utilis6, allant jusqu'^ environ 98% du poids total des monomeres utilises pour fabri- 
ques ledit copoiymere; 

B est au moins un monomere de renfort copolymerisable avec A, la quantity en poids du monomere B, 
lorsqu'il est utiiis6, allant jusqu'S environ 98% du poids total des monomeres utilises pour fabriquer ledit 
copoiymere, ledH monomere B etant ciToisi parmi les monomdres et !es macromeres polaires; et 
C est un monomere polymere ayant une masse mol6culaire de 1 000 & 000 et r6pondant a ia formule 
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g6n6rat9 X(Y)nSi{R)3.m(Z)„, dans laquelie 

X est un groupe \nnyie copolymer jsable avec les monomdres A et B, 
Y est un groipG de liaison cfrvaient, 

R est un atome d'hydrog^ne ou un groupe alkyle Inf^rleur, ar^e ou alcoxy, 

Z est un groupement polymfere siloxane monovalent ayant une masse mol6culaire moyenne en nom- 

bre d'au molrts 500, est essentidiement non r6actlf darts les ccmdltions de copolymerisation et est 

pendant dudif squelette poiymere \nnylique apres la pdymerisaScHi, 

n vaut 0 ou 1 , 

m est un nombre entier de 1 a 3, 

dans iaquelle C constitue de 0,01% k 50% du poids total des rrKinomeres utilises pourf^riquer ledit cc^o- 
lymfere; et 

(b) de 0,5% & 99.5% d'un v^hicuie approprie & I'appltcation sur ies crieveux, 

mais k ('exclusion des compositions dans lesqu^ies le monomere B est present ou dans lesquelles le mono- 
mere A est du m6thacrylate de t-butyle avec du methacrylate de tridecyle. 

2. Composition de soin das chevsux selon la revendication 1 . caract^HsSe en ce que fe copolym^re est obtenu par 
poljTO6risation de 5% k 98% de monomere A, de 0,01% & 50% de monom6re C et de 0% a 98% de monom&re B, 
les pourcentages 6tant rapportSs au poids du total des monom^res utilises pour febriquer ce copolymers. 

3. Composition de soin des cheveux selon la revendication 1 , caracteris^e en ce que le cqaolym^re est dotem par 
polymerisation de 0% k 98% de monomere A, de 0,01% k 50% de monratifere C et de 7,5% k 80% de monomere 
B, les pourcentages 6tant ra!^rt6s au poids du total des monomeres utilises pour f^riquer ce copolymere. 

4. Composition de soin des cheveux selwt I'une quelconque des revendi cations 1 k 3, dans laquelie le monom^e 
polym^re G est un macromSre de polydim^hylsiioxane ayant une masse moi^culaire moyenne en poids comprise 
entre 1 000 et 50 000; et dans laquelie le polym^re et le v^hicule sont choisis de telle sorte qu'une ibis e§ch6e, la 
phase de polym^re se s^pare en une phase discontinue contenant le macrom^re de polydimdthylsiioxane et une 
phase continue contenant le squelette. 

5. Compoation de soin des cheveux selon I'une quelconque des revendications 1 a 4, caraoterisee en ce qu'elie se 
pr6sente sous la forme d'un shampooing qui comprersl en plus de 10% & 30% d'un tensioactif synth^tique, choisi 
de preference parmi les alkylsulfates, les alkylsulfates 6thoxy!6s et leurs m61anges. 

6. Composition de soin des cheveux selon I'une quelconque des rev«idications 1 k 5, dans laquelie le monomere A 
comprend de I'acrytate de t-butyle. 

7. Conpo^on de sdn das cheveux selon I'une quelconque des reveidications 1 ^ 6, dans iaquelle le monom^e A 
est de I'acrylate de t-butyle, seul ou en melange avec du methacrylate de t^ulyle. 

8. Composition de soin des cheveux selon I'une quelconque des revendications 1 k 7, caract^ris^e en ce qu'^le se 
pr^sente sous la forme d'un ;»oduit de conditionnement dans lequel le v^hicule comprend de 0,1% k 10,0% d'un 
mat6riau v^icuie lipidique, choisi de pr6f^ence parmi I'alcool c61ylique, I'alcool st6arylique, le palmitate de c6tyle, 
le monost^arate de glyc6ryle, et leurs melanges; et de 0,05% k 5,0% d'un tensioactif cationique, de pr6f§rence un 
tensioactif de type ^monium quaternaire. 

9. Conposition de sewn des cheveux selon i'une quelconque des revendications 1 a 7, caracterisee en ce qu'elte se 
presents sous la forme de pulverisations pour les cheveux, de mousses, de toniques capillalres ou de gels. 

10. Proc6d6 pour conditionner et cotffer les cheveux, caract6ris§ en ce quit comprend I'applicalion sur les diev«ix 
d'une quantity efficace de la composition s^on I'une quelconque des revsndications 1 k 9. 

1 1 . Composition de soin des cheveux, caracterisee en ce qu'elie conprend (tous les pourcentages 6tant pond^raux) : 

(a) de 0,1% a 10,0% d'un copolymere ayant une masse mol6cidaire de 10 000 a 1 000 CX)0, qui possede un 
squelette polymere vinylique sur lequel sont grefffe des groipements polym^res siloxane monoval^s, ledit 
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copolymers 6tant obtenu par polymerisation de mwiom^res C (qui fournissent ies groupwients polym^res 
siioxane monovalents) et de cor^stibJants choisis parmi ies monomeres A, Ies monomeres B, et leurs melan- 
ges, dans lequel: 

5 A est ffij molns un monom^re vinylique polymerisabSe par polymerisation radicalaire, choisi de preference 

paarnii i'acrylate de t-fautyie, le methacrylate de t-butyle et leurs mSanges, la quantit6, en poids, du mono- 
m^e A, lorsqu'll est utilise, aliant jitsqu'^ environ 98% du poids total dee monomeres utilises pour fabri- 
qxm iedrt copolymere; 

B est au moins un motxjm^e de renfort oopd)fln6risable avec A, la quanfite en poids du monomere B, 
10 lorsqu'll est utilise, aliant jusqu*& enwron 98% du poids total des monom^es utilises pour iabriquer lecSt 

co|»)iymere, ledit monomere B etant choisi parmt Ies monomeres et Ies macroneres pdaires; et 
. C est un monomere polymere ayant une masse moiecuEaire de 1 000 k 50 000 et r^ndarrt k la ibmiule 
generis X(Y)fiSi(R)3.m(Z)m, dans laquelle 

IS X est un groupe vinyls copolymerisable avec Ies monomeres A et B, 

Y est un groupe de liaison divalent, 

R est un atome d'hydrogene ou un groupe alkyte inferleur, aryle ou alcoxy, 

Z est un groupement polymere siloxane monovalent ayant une masse molecul^re moyenne en nom- 
bre d'au moins 500, est essentieliement non reactif dans Ies conditions de oc^olymerisation et est 
so pendant dudit squelette polymere vinylique apres la polymerisation, 

n vaut 0 ou 1 , 

m est un nombre entief de 1 ^ 3, 

dans laquelle C constituede 0,01%^ 50% du poids total des monomeres utilises pour ialwiquer ledit copo- 
2S lymere; et 

(b) de 0,^ k 99,5% d'un vehicule ap^rc^rie k ['application sur Ies cheveux, 

mais k i'exctu^on des compositions dans lesquelles le copolymere est obtenu par polymerisafion k la fc^ d'un 
monomere C dans lequel le groupement polymere siloxane possede 150 motifs siloocane ou mwns et d'un 
30 monomere B en prc^ortion pond^afe de 15% ou plus, rappc»iee au poids total des monomeres utilises pour 

fabriquer le copolymere. 

12. Composition de soin des clieveux selon la revendication 11, caract6risee en ce que le copolymere est obtenu par 
polymerisation de 5% k 98% de monomere A, de 0,01% k 50% de monomere C et de 0% k 98% de monom^e B, 

35 Ies pourcentages etant rapportis au poids du total des monomeres utilises pour fabriquer ce copolymere. 

13. Composition de soin des cheveux selon la revendication 1 1 , caracterisee en ce que le copolymere est obtenu par 
polymerisation de 0% ^ 98% de monom^e A, de 0,01% k 50% de monomere C et de 7,5% k 80% de monomere 
B, Ies pourcentages etant raf^cHies au poids du total des monomeres utilises pour fehriquBr ce ct^lymere. 

40 

14. Composition de soin des clieveux selon i'une quelconque des revendications 11 & 13, dans laquelle le monwnere 
polymere 0 est un nr^cromere de polydimethylsiloxane ayant une masse moieculaire moyenne en poids comjOTse 
entre 1 000 et 50 000; et dans laquelle le polymere et ie vehicule sons cholsis de telle sorte qu'une fois sidiee, la 
phase de polymere se separe en une phase discwrtinue contenant le macromere de polydimetlrylsilaxane et une 

45 phase continue contenant le squelette. 

15. Composition de soin des dievaix selon I'une quelconque des revendications 11 6 14, caracterisee en ce qu'slle 
se ptffeente sous !a forme cTun ^ampooing qui oomprend en plus de 10% & 30% d'un tensioacSf syntheiique, 
choisi de prefer^ice parmi Ies alkylsulfates, Ies alkylsuifates ethoxyies et leurs melanges, 

BO 

16. Composition de soin des cheveux selon I'une quelcwKjue des revendications 1 1 & 14, caracterisee en ce qu'elle 
se presente sous la forme d'un produit de conditionnement dans lequel le vehicule comprend de 0,1% k 10,0% 
d'un materia vehicule lipidique, choisi de preference parmi ralcool cetylique, I'alcool stearylique, le palmitate de 
cetyle, le monostearate de glyceryle, et leurs melanges; et de 0,05% a 5,0% d'un tensioactif cationique, de prete- 

65 rence un tensioactif de type ammonium quaternaire, 

17. Composition de soin des chevajx selon I'une cpjelconque des revendications 1 1 & 14, caracterisee en ce qu'^le 
se presente sam ia forme de pulv^isations pair Ies cheveux, de mcxisses, de tcmiques capiilaires ou de gels. 
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18. Proced6 pour condttionner et coiffer les cheweux, caracterise en ce qii'il comprend I'application sur les cheveux 
d'une quantity efficace de la composition seion Pune quelconque des revendicabons 1 1 a 17. 
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HAIR TREATMEHT COMPOSITIONS WHICH PROVIDE HAIR BODY AND 
WHICH COMPRISE SILICONE PRESSPRE SKCTSITIVE ADHESIVBS 

FIELD OF THE INVENTION 

5 

This invention relates to rinse-off hair treatment 
compositions and to their use in the treatment of hair. 

BACKGROtJMD AND PRIOR ART 

10 

Shampoo compositions are generally formulated with highly 
effective cleansing surfactants, typically anionic 
surfactants, and do not in themselves provide much 
conditioning or styling benefit to the hair. In fact, basic 

15 shampoo formulations which have not been supplemented with 
specific conditioning or styling agents have a tendency to 
leave the hair in a cosraetically-unsatisf actory condition 
with regards to manageability and stylabiiity. The hair 
tends to have a harsh, dull and dry feel, often referred to 

20 as "creak", is often difficult to comb, in either the wet or 
the dry state, typically has poor brushing properties, and 
tends to have poor set-retaining abilities. 

This has resulted in the use of products containing specific 
25 conditioning and/or styling agents. Such agents are 

generally applied separately after shampooing and rinsing 
the hair, for example, in the form of conditioner 
formulations or styling mousses etc. Alternatively, 
conditioning and/or styling agents have been incorporated 
30 into the shampoo formulations. Although the latter approach 
provides the advantage of removing the need for a separate 
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conditioner or styling treatment, the conditioning and/or 
styling agents are not always compatible with the shampoo 
ingredients, especially the anionic surfactant. This can 
result in the cleansing action and/or cosmetic benefit being 
5 compromised. 

One of the most coramon methods for imparting styling 
benefits to the hair has been the use of hair fixative 
agents, such as high molecular weight polymers. The problem 
10 with using such agents is that, they have a tendency to 

negatively impact on conditioning attributes such as wet and 
dry stage clean feel and smoothness. In fact, they can 
result in a sticky feel to the hair. 

15 Conventional styling polymers are typically water sellable. 
This means that when incorporated into a shampoo or 
conditioner which is rinsed off the hair, there is a 
tendency for the styling polymer to be washed away to a 
greater or lesser degree with the shampoo/conditioner . 

20 Hence, most styling products are leave-in products which are 
applied to the hair as post -shampoo/conditioner treatments. 

The problem being addressed by the present invention is the 
provision of rinse-off hair treatment compositions which 

25 impart styling benefits, and in particular body benefits on 
the hair, but which do not compromise the cleansing action 
of the shampoo and which do not negatively impact on the 
conditioning attributes of the hair. The body benefits or 
attributes the present invention is looking particularly to 

30 provide include root lift, increased hair volume, bounce, 
control (i.e. ease of styling) and manageability, i.e. 
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maintenance of style without undue stiffness and negative 
sensory feel. Such body attributes are particularly 
attractive to people with fine or long, weighty hair. 

5 One way in which this problem has been addressed in the past 
has been to include conditioning agents, for example 
silicones and cacionic surfactants, in the compositions, to 
counter the negative effects of the styling agents. 
Although such conditioning agents do provide substantial 
10 improvements in for example the wet and dry combing 

properties of the hair and in the smoothness of the hair, 
they tend to have a negative effect on many of the 
attributes associated with hair body. 

15 An alternative approach has been the use different forms of 
styling agents such as small particulate materials. Such an 
approach is described, for example, in our unpublished PCT 
International Patent Application No. PCT/GBOO/04020 . This 
document describes the use of small hard particles, and in 

20 particular colloidal silica, in hair treatment compositions 
to impart body and volume to the hair. Although providing 
significant styling benefits, the use of these materials can 
still lead to small levels of sensory negatives, such as for 
example a dry feel to the hair. 

25 

JP 10144622 {Toshiba Silicone) discloses cosmetic 
compositions containing particles consisting of colloidal 
silica cores surrounded by silicone shells which may be used 
on the skin or hair. Hairdressing lotions, hair creams and 
30 cleansing compositions such as a shampoo, rinse and 
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- 4 . 

conditioner are disclosed as suitable cosmetic compositions 
in which the particles can be utilized. 

We have now fomd that the inclusion of a certain level of 
silicone pressure sensitive adhesives (silicone PSA) in the 
hair treatment formulations provides substantial styling 
benefits, in particular with regards to imparting body 
attributes to the hair. Furthermore, the conditioning 
attributes of the hair are not adversely affected by the use 
of hair coinpositions containing these silicone PSA's and 
there is no necessity to incorporate additional conditioning 
agents or specialized surfactant systems. The compositions 
of the present invention are also stable. 

The incorporation of silicone PSA's into the hair treatment 

compositions of this invention leads to substantive 
improvements in the body of the washed and optionally 
conditioned hair, especially if a subsequent styling regime 
is followed. The compositions impart body attributes, such 
as root lift, volume, bounce and manageability, in the 
absence (or substantial absence) of a styling polymer, which 
leads to compositions which have a styling benefit, but 
nevertheless do not suffer from the sensory negatives (e.g. 
stickiness and/or dry feel) which are associated with prior 
styling compositions which are based on, for example, a 
styling polymer. 

SUMMARY OF THE INVENTION 

Accordingly, this invention provides an aqueous hair 
treatment composition comprising; 
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a) at least one silicone pressure sensitive adhesive 

b) a material selected from the group consisting of a 
suspending agent, a hair conditioning agent and a hair 
cleansing agent. 

Preferably, the resulting hair care composition will 
increase static friction of dry hair by at least about 10%, 
and will increase in the dynamic friction of dry hair by no 
more than 100% or leave said dynamic friction unchanged or 
decrease said dynamic friction. This invention provides for 
the use of silicone PSA's as defined herein in a hair 
treatment coraposition to impart body without compromising 
condi t i oning . 

DETAILED DESCRIPTION OF THE INVENTION 

Unless specified otherwise, all wt% values quoted 
hereinafter are percentages by weight based on total weight 
of the hair treatment composition. 

Compositions of the invention may be prepared by known 
methods, or may be prepared by methods which are analogous 

to known methods. 

Bv "insoluble" is meant that the material is not soliible in 
water (distilled or equivalent) at a concentration of 0.1%, 
at 25 °C. 

The invention provides an aqueous hair treatment coraposition 
comprising: 
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a) at least one silicone pressure sensitive adhesive 

b) a material selected from the group consisting of a 
suspending agent, a hair conditioning agent and a hair 
cleansing agent. 

Preferably, the resulting hair care composition will 
increase static friction of dry hair by at least 10%, or 
more preferably by at least about 15%, most preferably by 
about 20% and which increases the dynamic friction of dry 
hair by not more than 100%, or more preferably no more than 
by 60% or most preferably not more than by 40% Said dynamic 
friction of dry hair may also be unchanged or decrease. 

More preferably, the invention provides an aqueous hair 
treatment composition comprising 

a) about 0.1% to about 10% of at least one silicone 

pressure sensitive adhesive; 
and 

bl) about 0.1% to about 10% of at least one suspending 
agent ; or 

b2). about 0.05% to about 10% of at least one hair 

conditioning agent; or 
b3) about 5% to about 40% of at least one hair cleansing 

agent . 

What follows now are descriptions of the materials and 
ingredients that may be employed in the compositions of the 
present invention. 
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SILICONE PRESSURE SENSITIVE ADHESIVES 

Pressure sensitive adheaivea (PSA) are being used for a wide 
variety of adhesive applications. Organic PSAs have been 
5 finding increased utility principally for manufacture of 
adhesive tapes and labels. Other PSA uses include 
automotive, medical and coating industry applications. 
There are several chemical types of PSAs, including 
tackified natural rubbers, synthetic rubbers, polyvinyl 
10 ether types PSAs, acrylic, and silicone PSAs. The present 
invention relates to the use of Silicone PSAs in hair care 
applications. 

PSAs require a delicate balance of viscous and elastic 

15 properties that results in desired balance of adhesion, 

cohesion, peel strength and elasticity. The performance of 
PSA is governed mainly by three properties: Tack, peel 
strength and shear strength. Properties such as shear 
strength, cohesion can be tested using standard tests that 

20 are found in the detail in literature (Sef: A. Zosel, J. 

Adhesion, 1994, 44, pp 1-6) . Adhesion is the binding force 
between two different materials, whereas cohesion is the 
binding force between two similar materials. When two 
materials are brought into contact with each other, the 

25 surface molecules interact, giving rise to attractive forces 
that may be physical, chemical or electrostatic 
(corresponding to adsorption, covalent bonding or van der 
Waals forces, respectively) . When the molecules are 
similar, as in the case of two "glue molecules, ' the 

3 0 cohesive force causes the glue to stick to itself. When the 
molecules are dissimilar, as in the case of a glue molecule 
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and a molecule of the siobstrate (the surface the glue is 
sticking to) , the adhesive force holds the glue to the 
substrate, PSAs usually consist of chemical moieties that 
exhibit varying tackifying and elastomeric behaviors. By 
controlling the ainount of the viscous and elastic materials, 
desired properties can be obtained. As used herein, the 
term PSA shall refer to an adhesive composition that 
satisfies the Dahlquist criterion, i.e.: 1 -sec creep 
coTnpliance greater than Ixio"^ cm^/dyne {Ref: Handbook of 
Pressure Sensitive Adhesive Technology, p 172, D. Satas 
(ed.) Van Nost rand, M. Y. (1989)). Typically, a pressure 
sensitive adhesive is normally tacky at room temperature and 
adheres to a surface upon contact to the surface without the 
need for more than finger or hand pressure. Owing to the 
unique chemistry of PSAs, they exhibit some unique 
properties such as low glass transition temperature (Tg) , 
low surface energy, high flexibility, quick bonding. 

This present invention relates to the use of silicone 
PSAs for hair care rinse-off applications. Silicone PSAs 
comprise two major components, a polymer or gum, and a 
tackifying resin. The polymer is typically a high molecular 
weight polydimethylsiloxane or polydimethyldiphenylsiioxane, 
that contains residual silanol functionality (SiOH) on the 
ends of - the polymer chain, or a block copolymer comprising 
polydiorganosilcxane soft segments and urea terminated hard 
segments. The tackifyng resin is generally a three 
dimensional silicate structure that is endcapped with 
trimethylsiloxy groups (OSiMes) and also contains some 
residual silanol functionality. Manufacture of typical 
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silicone PSA is described in US patent 2736721 (Dexter) . 
Other materials can be added for special purposes, including 
pigments, plaeticizers, and fillers. Although, silicone 
PSAs have been cited in US patent 5337047, US patent 5060804 
and US patent 5451610. 

A preferable silicone PSA can be a mixture of a hydroxy- 

terminated polydimethylsiloxane gum of Tg below -20°C with a 
silicone resin which has a Tg or softening point above O^'C. 
The gum is lightly crosslinked with the resin. The resin 
comprises at least 30% units selected from RSi03/2 units (T 
units) and Si04/2 units (Q units) , optionally together with 
R3SiOl/2 units {M units) and/or R2Si02/2 units {D units) , 
where R is a monovalent hydrocarbon radical, preferably 
methyl, and generally has an average of at least one R group 
per Si atom. The Tg of the blend of resin and gum is 
generally between -15 and 15°C (T at tan delta maximum) The 
resin lowers the rubbery plateau modulus of the system. The 
resin is preferably a silanol -containing trimethylated 
silicate resin, that is a resin comprising Q and M units in 
which some trimethylsilyl groups are replaced by 
dimethylhydroxysilyl groups. The PSAs described above can 
be supplied as solutions or in emulsified form to be used in, 
the hair care compositions of this invention. 

A preferred silicone PSA emulsion can be prepared by mixing 
the silicone PSA in volatile silicone fluid. The silicone 
PSA together with a volatile silicone fluid having a boiling 
point below 300°C is emulsified together in water using one 
or more surfactants. The preferred surfactants are anionic 
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or nonionic surfactants, especially a blend of anionic and 
nonionic surfactants . The silicone fluid can be a linear 
polydiorganosiloxane such as hexamethyldisiloxane, 
octamethyltrisiloxane, decatnethyltetrasiloxane, 
5 dodecamethylpentasiloxane or a polydi methyl si loxane of 
viscosity IcSt, or can be a cyclic siloxane such as 
decatnethylcyclopentasiloxane or octamethylcyclotetrasiloxane 
or can be a mixture of one or more linear 
polydimethylsiloxanes with one or more cyclic siloxanes. 

10 

Silicone PSAs may be formed with a wide range of tack 
properties, peel adhesion properties and cohesion 
properties. In the hair care compositions of the present 
invention, it is also preferable that the silicone PSAs have 
15 tack and adhesion properties in the following range: 





Tack (g) 


Adhesion {g/cm) 


Low tack (LT) 


<70 


800 


Medium tack (MT) 


70 


600 


High tack (HT) 


500 


400 



20 In the hair care compositions of the present invention, it 
is also preferable that the silicone PSAs have tack 
properties between about 40 g to about 750 g, or more 
preferably 50 g to 600 g; adhesion properties between about 
1600 g/cm- to 200 g/cm, or more preferably 1000 g/cm to 300 

25 g/cm. 

Silicone PSA that may be used in the compositions of the 
invention may have a resin-to-polymer ratio that can range 
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from about 25 to 75 to about 75 to 25, more preferably frotn 
about 55 to 45 to 65 to 35. 

In the hair care compositions of the present invention, the 
5 silicone PSAs can cause said compositions to maximally 

increase the dynamic friction of dry hair by 100% or 60%, or 
most preferably by 40%; and can cause the static friction of 
dry hair to increase by at least 10% or 15%, or most 
preferably by 20%. 

10 

This invention does not include the silicone acrylate type 
of PSAs, such as acrylate dimethicone copolymer cited in US 
patent S16627S or acrylates/dimethicone methacrylate 
copolymer that have been previously used in hair care 
15 applications. 

HAIR TREATMENT COMPOSITIONS 

Compositions in accordance with the invention may be 
20 formulated as compositions for the treatment of hair and 
subsequent rinsing. 

COMPOSITIONS MADE WITH A SUSPENDING AGENT 

25 Compositions in accordance with this invention may also be 
formulated as suspensions for the treatment of hair and 
subsequent rinsing. These compositions will require 
silicone PSAs and a suspending agent. 
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Suspending agents: 

In a preferred embodiment, the hair treatment composition 
further comprises from 0.01 to 10 wt% of a suspending agent 
5 for the silicone pressure sensitive adhesive. Suitable 
suspending agents are selected from polyacrylic acids, 
cross-linked polymers of acrylic acid, copolymers of acrylic 
acid with a hydrophobic monomer, copolymers of carboxylic 
acid- containing monomers and acrylic esters, cross-linJced 

10 copolymers of acrylic acid and acrylate esters, 

heteropolysaccharide gums and crystalline long chain acyl 
derivatives. The long chain acyl derivative is desirably 
selected from ethylene glycol stearate, alkanolamides of 
fatty acids having from IS to 22 carbon atoii^ and mixtures 

15 thereof. Ethylene glycol distearate and polyethylene glycol 
3 distearate are preferred long chain acyl derivatives. 
Polyacrylic acid is available commercially as Carbopol 420, 
Carbopol 488 or Carbopol 493. Polymers of acrylic acid 
cross -linked with a polyf unctional agent may also be used, 

20 they are available commercially as Carbopol 910, Carbopol 
934, Carbopol 940, Carbopol 941 and Carbopol 980. An 
example of a suitable copolymer of a carboxylic acid 
containing a monomer and acrylic acid esters is Carbopol 
1342. All Carbopol (trade mark) materials are available 

25 from Goodrich. 

Suitable cross-linked polymers of acrylic acid and acrylate 
esters are Pemulen TRl or Pemulen TR2 . A suitable 
heteropolysaccharide gum is xanthan gum, for example that 
30 available as Kelzan mu. 
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COMPOSITIONS MADE WITH A CONDITIONING AGENT 

Compositions in accordance with this invention may also be 
formulated as conditioners for the treatment of hair 
5 typically after shampooing and sxibsequent rinsing. These 
compositions will require silicone PSAs and a conditioning 
agent . 

Conditioning Agents 

10 

Such a conditioner will comprise at least one silicone 
pressure sensitive adhesive and one or more conditioning 
agents that are cosmetically acceptable and suitable for 
topical application to the hair. 

15 

Suitable conditioning agents are selected from cationic 
surfactants, used singly or in admixture. 

Cationic surfactants useful in compositions of the invention 
20 contain amino or quaternary ammonium hydrophilic moieties 
which are positively charged when dissolved in the aqueous 
composition of the present invention. 

Examples of suitable cationic surfactants are those 
25 corresponding to the formula: 

[N(Ri) {R2) {R3) (R4)]'' (X)" 

in which Ri, R2, R3 , and R4 are independently selected from 
30 (a) an aliphatic group of from 1 to 22 carbon atoms, or (b) 
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an aromatic, alkoxy, polyoxyalkylene, alkylamldo, 
hydroxyalkyl , aryl or alkylaryl group having up to 22 carbon 
atoms,- and X is a salt-forming anion such as those selected 
from halogen, {e.g. chloride, bromide), acetate, citrate, 
5 lactate, glycolate, phosphate nitrate, sulphate, and 
alkylsulphate radicals . 

The aliphatic groups can contain, in addition to carbon and 
hydrogen atoms, ether linkages, and other groups such as 
10 amino groups. The longer chain aliphatic groups, e.g., those 
of about 12 carbons, or higher, can be saturated or 
unsaturated. 

The most preferred cationic surfactantB for conditioner 
15 compositions of the present invention are monoalkyl 

quaternary ammonium compounds in which the alkyl chain 
length is C8 to C14 . 

Suitable examples of such materials correspond to the 
20 formula: 

[N(Rs) (Re) (Rv) (Re)!'' (x) " 

in which R5 is a hydrocarbyl chain having 8 to 14 carbon atoms 
25 or a functionalized hydrocarbyl chain with 8 to 14 carbon 
atoms and containing ether, ester, araido or amino moieties 
present as substituents or as linkages in the radical chain, 
and Rg, R7 and Rs are independently selected from (a) 
hydrocarbyl chains of from 1 to about 4 carbon atoms, or (b) 
30 functionalized hydrocarbyl chains having from 1 to about 4 
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carbon atoms and containing one or more aromatic, ether, 
ester, amide or amino moieties present as siibstituents or as 
linkages in the radical chain, and X is a salt -forming anion 
such as those selected from halogen, (e.g. chloride, 
5 bromide) , acetate, citrate, lactate, glycolate, phosphate 
nitrate, sulphate, and alkylsulphate radicals. 

The functionalised hydrocarbyl chains (b) may suitably contain 
one or more hydrophilic moieties selected from alkoxy 

10 (preferably G1-C3 alkoxy) , polyoxyalkylene (preferably C1-C3 
polyoxyalkylene) , alkylaraido, hydroxyalkyl , alkylester, and 
combinations thereof. 

Preferably the hydrocarbyl chains Ri have 12 to 14 carbon 
15 atoms, most preferably 12 carbon atoms. They may be derived 
from source oils which contain substantial amounts of fatty 
acids having the desired hydrocarbyl chain length. For 
example, the fatty acids from palra kernel oil or coconut oil 
can be used as a source of C8 to C12 hydrocarbyl chains. 

20 

Typical monoalkyl quaternary artmonium compounds of the above 
general formula for use in shampoo compositions of the 
invention include: 

25 (i) lauryl t rime thyl ammonium chloride (available commercially 
as Arquad C3 5 ex-Akzo) ; cocodiraethyl benzyl ammonium chloride 
(available commercially as Arguad DMCB~80 ex-Akzo) 

(ii) compounds of the formula: 

i30 



wo 03/028677 



PCT/EP02/10643 



- 16 - 

m(Ri) {R2) ({CH2 CH2 0)x H) ((CH2 CH2 O) y H) ] " (X) " 
wherein : 

X + y is an integer from 2 to 20; 

Rl is a hydrocarbyl chain having 8 to 14, preferably 12 to 
14, most preferably 12 carbon atoms or a functional ised 
hydrocarbyl chain with 8 to 14, preferably 12 to 14, most 
preferably 12 carbon atoms and containing ether, ester, amido 
or amino moieties present as substituents or as linkages in 
the radical chain; 

R2 is a C1-C3 allcyl group or benzyl group, preferably methyl, 
and 

X is a salt- forming anion such as those selected from 
halogen, (e.g. chloride, bromide), acetate, citrate, lactate, 
glycolate, phosphate nitrate, sulphate, methosulphate and 
alkylsulphate radicals. 

Suitable examples are PEG-n lauryl ammonium chlorides (where 
n is the PEG chain length), such as PEG-2 cocomonium 
chloride (available commercially as Ethoquad C12 ex-Akzo 
Nobel) ; PEG-2 cocobenzyl ammonium chloride (available 
commercially as Ethoquad CB/12 ex-Akzo Nobel) ; PEG- 5 
cocomonium methosulphate (available commercially as Rewoquat 
CPEM ex-Rewo) ; PEG-15 cocoraoniura chloride (available 
commercially as Ethoquad C/25 ex-Akzo) 
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(iii) cotrpounds of the formula: 

[M(Ri.) (Ra) (R3 } ((CH2)n OH)]"" (X}" 
wherein : 

n is an integer from 1 to 4 , preferably 2; 

Ri is a hydrocarbyl chain having 8 to 14, preferably 12 to 
14, most preferably 12 carbon atoms; 

R2 and R3 are independently selected from Ci - C3 alkyl 
groups, and are preferably methyl, and 

X~ is a salt-forming anion such as those selected from 
halogen, (e.g. chloride, bromide), acetate, citrate, lactate, 
giycolate, phosphate nitrate, sulphate, and alkylsulphate 
radicals . 

Suitable examples are lauryldimethylhydroxyethylammonium 
chloride (available commercially as Prapagen HY ex-Clariant} 

Mixtures of any of the foregoing cationic surfactants 
compounds may also be suitable. 

Examples of suitable cationic surfactants include: 

quaternary ammonium chlorides, e.g. alkyltrimethylammonium 
chlorides wherein the alkyl group has from about B to 22 
carbon atoms, for exarr^ile octyltrimethyl ammonium chloride. 
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dodecyltrimethylammonium chloride, hexadecyltrimethylammoniuTti 
chloride, cetyltrimethylatnmonium chloride, 
octyldimethylbenzylarnmonium chloride , 
decyidimethylbenzylantmonium chloride, stearyldi- 
inethylbenzyl ammonium chloride, didodecyldimethylaramonium 
chloride, dioctadecyldimethylarnmonium chloride, tallow 
trimethylammonium chloride, coco trimethyl ammonium chloride, 
and the corresponding salts ' thereof , e.g., bromides, 
hydroxides. Cetylpyridiniura chloride or salts thereof, 
e.g., chloride 
Quaternium -5 
Quaternium -31 
Quaternium -18 
and mixtures thereof. 

In the conditioners of the invention, the level of cationic 
surfactant is preferably from 0.01 to 10, more preferably 
0.05 to 5, most preferably 0.1 to 2 wt% of the total 
composition. 

Optional Conditioning Materials 
Fatty alcohol material 

Conditioner compositions of the invention preferably 
additionally comprise a fatty alcohol material. The combined 
use of fatty alcohol materials and cationic surfactants in 
conditioning compositions is believed to be especially 
advantageous, because this leads to the formation of a 
lamellar phase, in which the cationic surfactant is 
dispersed. 
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By "fatty alcohol material" is meant a fatty alcohol, an 
alkoxylated fatty alcohol, or a mixture thereof. 

Representative fatty alcohols comprise from 8 to 22 carbon 
5 atoms, more preferably 16 to 20. Examples of suitable fatty 
alcohols include cetyl alcohol, stearyl alcohol and mixtures 
thereof. The use of these materials is also advantageous in 
that they contribute to the overall conditioning properties 
of compositions of the invention. 

10 

Alkoxylated, (e.g. ethoxylated or propoxylated) fatty 
alcohols having from about 12 to about 18 carbon atoms in 
the alkyl chain can be used in place of, or in addition to, 
the fatty alcohols themselves. Suitable examples include 
15 ethylene glycol cetyl ether, polyoxyethyiene (2) stearyl 
ether, polyoxyethyiene (4) cetyl ether, and mixtures 
thereof . 

The level of fatty alcohol material in conditioners of the 
20 invention is suitably from 0.01 to 15, preferably from 0 . 1 to 
10, and more preferably from 0.1 to 5 wt% . The weight ratio 
of cationic surfactant to fatty alcohol is suitably from 10:1 
to 1:10, preferably from 4:1 to 1:8, optimally from 1:1 to 
1:7, for example 1:3. 

25 

Cationic Polymers 

Conditioner compositions of the invention can also contain a 
cationic polymer. Suitable cationic polymers are described 
3 0 hereinbelow in relation to shampoo compositions. 



wo 03/028677 



PCT/EP02/10643 



- 20 - 

COMPOSITIONS MADS WITH A HAIR CLEAl^SING AGENT {SHAMPOO 

COMPOSITIONS) 

A particularly preferred hair treatment composition in 
accordance with the invention is a shampoo composition that 
comprises of at least one silicone PSA and at least one 
cleansing agent . 

Such a shampoo coittposition will coraprise at least one 
silicone pressure sensitive adhesive and one ox more 
cleansing surfactants which are cosmetically acceptable and 
suitable for topical application to the hair. Further 
surfactants may be present as an additional ingredient if 
sufficient for cleansing purposes is not provided as 
emulsifier for the silicone coitponent. It is preferred that 
shatfpoo coTtpositions of the invention comprise at least one 
further surfactant (in addition to that used as emulsifying 
agent for the silicone component) to provide a cleansing 
benefit. 

Suitable cleansing agents, which may be used singularly or in 
corabination, are selected from anionic, nonionic, amphoteric 
and zwitterionic surfactants, and mixtures thereof. The 
cleansing agent may be the same surfactant as the 
emulsifier, or may be different. 

CLEANSING AGENTS 

Anionic cleansing surfactant 
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Shampoo compositions according to the invention will 
typically comprise one or more anionic cleansing surfactants 
which are cosmetically acceptable and suitable for topical 
application to the hair. . 

Examples of suitable anionic cleansing surfactants are the 
alkyl sulphates, alkyl ether sulphates, alkaryl sulphonates, 
alkanoyl isethionates , alkyl succinates, alkyl 
sulphosuGcinates, N-alkyl sarcosinates, alkyl phosphates, 
alkyl ether phosphates, alkyl ether carboxylates , and alpha- 
olefin sulphonates, especially their sodium, magnesium, 
ammonium and mono-, di- and triethanolamdne salts. The alkyl 
and acyl groups generally contain from a to 18 carbon atoms 
and may be unsaturated. The alkyl ether sulphates, alkyl 
ether phosphates and alkyl ether carboxylates may contain 
from 1 to 10 ethylene oxide or propylene oxide units per 
molecule . 

Typical anionic cleansing surfactants for use in shampoo 
compositions of the invention include sodium oleyl succinate, 
ammonium lauryl sulphosuccinate, ammonium lauryl sulphate, 
sodium dodecylbenzene sulphonate, triethanolamine 
dodecylbenzene sulphonate, sodium cocoyl isethionate, sodium 
lauryl isethionate and sodium N-lauryl sarcosinate . The most 
preferred anionic surfactants are sodium lauryl sulphate, 
sodium lauryl ether sulphate (n) EO, (where n ranges from 1 
to 3) , ammonium laiiryl sulphate and ammonium lauryl ether 
sulphate {n) BO, (where n ranges from 1 to 3) . 

Mixtures of any of the foregoing anionic cleansing 
siirfactants may also be suitable. 
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The total amount of anionic cleansing surfactant in shampoo 
compositions of the invention is generally from 5 to 30, 
preferably from 6 to 20, more preferably from 8 to 16 wt%. 

Amphoteric Surfactants 

The shampoo composition can include other cleansing agents, 
to help impart aesthetic, physical or cleansing properties to 
the composition, 

A preferred example is an amphoteric or zwitterionic 
surfactant, which can be included in an amount ranging from 0 
to about 8, preferably from 1 to 4 wt%. 

Examples of amphoteric and zwitterionic surfactants include 
alkyl amine oxides, alkyl betaines, alkyl amidopropyl 
betaines, alkyl sulphobetaines {sultaines) , alkyl glycinates, 
alkyl carboxyglycinates, alkyl amphopropionates , 
alkylamphoglycinates, alkyl amidopropyl hydroxysultaines, 
acyl taurates and acyl glutamates, wherein the alkyl and acyl 
groups have from 8 to 19 carbon atoms. Typical amphoteric 
and zwitterionic surfactants for use in shampoos of the 
invention include lauryl amine oxide, cocodiraethyl 
sulphopropyl betaine and preferably lauryl betaine, 
cocamidopropyl betaine and sodium cocamphopropionate. 

Nonionic Surfactants 

Another preferred example is a nonionic surfactant, which can 
be included in an amount ranging from 0 to 8, preferably from 
2 to 5 wt%. 
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For example, representative nonionic surfactants that can be 
included in shampoo compositions of the invention include 
condensation products of aliphatic (Ce-Cis) primary or 

secondary linear or branched chain alcohols or phenols with 
alkylene oxides, usually ethylene oxide and generally having 
from 6 to 3 0 ethylene oxide groups. 

Other representative nonionic surfactants include mono- or 
di-alkyl alkanolamides . Examples include coco mono- or di- 
ethanol amide and coco mono- isopropanol ami de . 

Further nonionic surfactants which can be included in shampoo 
Gottpositions of the invention are the alkyl polyglycosides 
(APGs) . Typically, the APC3 is one which comprises an alkyl 
group connected (optionally via a bridging group) to a block 
of one or more glycosyl groups. Preferred APGs are defined 
by the following foimrula: 

RO - (G)n 

wherein R is a branched or straight chain alkyl group which 
may be saturated or unsaturated and G is a saccharide group. 

R may represent a mean alkyl chain length of from about C5 to 
about C20- Preferably R represents a mean alkyl chain length 
of from about Ca to about C12. Most preferably the value of R 
lies betvfeen about 9.5 and about 10.5. G may be selected 
from C5 or Cg monosaccharide residues, and is preferably a 
gluGoside. G may be selected from the group comprising 
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glucose, xylose, lactose, fructose, mannose and derivatives 
thereof. Preferably G is glucose. 

The degree of polymerization, n, may have a value of from 
about 1 to about 10 or more. Preferably, the value of n lies 
in the range of from about 1.1 to about 2. Most preferably 
the value of n lies in the range of from about 1,3 to about 
1.5. 

Suitable alkyl polyglycosides for use in the invention are 
coramercially available and include for exainple those 
materials identified as: Oramix NSIO ex Seppic; Plantaren 
1200 and Plantaren 2000 ex Henkel. 

Other sugar-derived nonionic surfactants which can be 
included in shampoo coiipositions of the invention include the 
Cio-Cis N- alkyl (Ci-Cg) polyhydroxy fatty acid amides, such as 
the C12-C18 N-methyl glucamides, as described for exanple in 
WO 92 06154 and US 5 194 639, and the N-alkoxy polyhydroxy 
fatty acid amides, such as Cio-Cis N- (3-methoxypropyl} 
glucamide . 

OPTIONAL SHAMPOO INGREDIENTS 
Cationic Surfactants 

The shampoo composition can also optionally include one or 
more cationic co- surfactants included in an amount ranging 
from 0.01 to 10, more preferably from 0.05 to 5, most 
preferably from 0.05 to 2 wt%. Useful cationic surfactants 
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are described hereinabove in relation to conditioner 

compositions . 

The total amount of surfactant {including any co- surf act ant, 
and/or any emulsifier) in shampoo compositions of the 
invention is generally from 5 to 50, preferably from 5 to 

Cationic Polymer 

A cationic polymer is a preferred ingredient in shampoo 
compositions of the invention, for enhancing conditioning 
performance of the shampoo. 

The cationic polymer may be a homopolymer or be formed from 
two or more types of monomers. The molecular weight of the 
polymer will generally be between 5 000 and 10,000,000, 
typically at least 10 000 and preferably in the range 100 000 
to about 2,0 00,000. The polymers will have cationic nitrogen 
containing groups such as quaternary ammonium or protonated 
amino groups , or a mixture thereof . 

The cationic nitrogen- containing group will generally be 
present as a substituent on a fraction of the total monomer 
units of the cationic polymer. Thus when the polymer is not 
a homopolymer it can contain spacer non- cationic monomer 
units. Such polymers are described in the CTFA Cosmetic 
Ingredient Directory, 3rd edition. The ratio of the cationic 
to non-cationic monomer units is selected to give a polymer 
having a cationic charge density in the required range. 
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Suitable cationic conditioning polymers include, for 
example, copolymers of vinyl monomers having cationic amine 
or quaternary aimnoniurti functionalities with water soluble 
spacer monomers such as (meth) acryl amide, alkyl and dialkyl 
(meth) acrylamides, alkyl (meth) acryl ate, vinyl caprolactone 
and vinyl pyrrolidine. The alkyl and dialkyl substituted 
monomers preferably have G1-C7 alkyl groups, more preferably 
Cl-3 alkyl groups. Other suitable spacers include vinyl 
esters, vinyl alcohol, maleic anhydride, propylene glycol 
and ethylene glycol . 

The cationic amines can be primary, secondary or tertiary 
amines, depending upon the particular species and the pH of 
the composition. In general secondary and tertiary amines, 
especially tertiary, are preferred. 

Amine substituted vinyl monomers and amines can be 
polymerized in the amine form and then converted to ammonium 
by quatemization. 

The cationic conditioning polymers can comprise mixtures of 
monomer units derived from amine- and/or quaternary 
ammonium- substituted monomer and/or compatible spacer 
monomers . 

Suitable cationic conditioning polymers include, for 
example : 

copolymers of 1 -vinyl -2 -pyrrolidine and 1 -vinyl -3- 
methyl-imidazolium salt (e.g. chloride salt), referred 
to in the industiy by the Cosmetic, Toiletry, and 
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Fragrance Aesociation, (CTFA) as Polyquaternium-16 . 
This material is commercially available from BASF 
Wyandotte Corp. {Parsippany, HJ, USA) under the LUVIQUAT 
tradename (e.g. LWIQUAT FC 370) ; 

copolymers of 1 -vinyl -2 -pyrrolidine and 
ditnethylaminoethyl methacrylate, referred to in the 
industry (CTFA) as Polyquaternium-11 . This material is 
available commercially from Gaf Corporation (Wayne, N J , 
USA) under the GAFQUAT tradename (e.g., GAFQUAT 755N) ; 

cat ionic diallyl quaternary ammonium- containing polymers 
including, for example, dimethyldiallyammonium chloride 
homopolymer and copolymers of acrylamide and 
dimethyl diallyl ammonium chloride, referred to in the 
industry (CTFA) as Polyquatemium 6 and Polyquaternium 
7, respect ively; 

mineral acid salts of amino-alkyl esters of homo- and co- 
polymers of unsaturated carboxylic acids having from 3 
to 5 carbon atoms, (as described in U.S. Patent 
4,009,256) ; 

cationic polyacryl amides (as described in W095/22311) . 

Other cationic conditioning polymers that can be used 
include cationic polysaccharide polymers, such as cationic 
cellulose derivatives, cationic starch derivatives, and 
cationic guar gum derivatives. Suitably, such cationic 
polysaccharide polymers have a charge density in the range 
from 0.1 to 4 meg/g. 
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Cationic polysaccharide polymers suitable for use in 
compositions of the invention include those of the formula: 

A-0- [R-H"'{R^) (R^) {R^)X"] , 

wherein: A is an anhydroglucose residual group, such as a 
starch or cellulose anhydroglucose residual. R is an 
alkylene, oxyalkylene, polyoxyallcylene , or hydroxyalkylene 
group, or combination thereof. R^, and R'^ independently 
represent alkyl, aryl, alkylaryl , arylalkyl, alkoxyalkyl, or 
alkoxyaryl groups, each group containing up to about 18 
carbon atoms. The total number of carbon atoms for each 

1 ^2 , 

cationic moiety {i.e., the sum of carbon atoms m R , R and 
R'^} is preferably about 2 0 or less, and X is an anionic 
counterion. 

Cationic cellulose is available from Amerchol Corp. {Edison, 
NJ, USA) in their Polymer JR (trade mark) and LR (trade 
mark) series of polymers, as salts of hydroxyethyl cellulose 
reacted with trimethyl ammonium substituted epoxide, 
referred to in the industry (CTFA) as Polyquatemium 10. 
Another type of cationic cellulose includes the polymeric 
quaternary ammonium salts of hydroxyethyl cellulose reacted 
with lauryl dimethyl ammonium- substituted epoxide, referred 
to in the industry (CTFA) as Polyquatemium 24. These 
materials are available from Amerchol Corp. (Edison, NJ, 
USA) under the tradename Polymer LM-200. 

Other suitable cationic polysaccharide polymers include 
quaternary nitrogen- containing cellulose ethers (e.g. as 
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described in U.S. Patent 3,962,418), and copolymers of 
etherified cellulose and starch {e.g. as described in U.S. 
Patent 3,958,581) . 

A particularly suitable type of cationic polysaccharide 
polymer that can be used is a cationic guar gum derivative, 
such as guar hydroxypropyltrimonium chloride (commercially 
available from Rhone-Poulenc in their JAGUAR trademark 
series) . 

Exaitples are iTAGUAR C13S, which has a low degree of 
substitution of the cationic groups and high viscosity. 
JAGUAR C15, having a moderate degree of substitution and a 
low viscosity, JAGUAR C17 {high degree of substitution, high 
viscosity), JAGUAR C16 , which is a hydroxypropylated cationic 
guar derivative containing a low level of substituent groups 
as well as cationic quaternary ammonium groups, and JAGUAR 
162 which is a high transparency, medium viscosity guar 
having a low degree of substitution. 

Preferably the cationic conditioning polymer is selected from 
cationic cellulose and cationic guar derivatives. 
Particularly preferred cationic polymers are JAGUAR C13S, 
JAGUAR C15, JAGUHR C17 and JAGUAR CI 6 and JAGUAR CI 62. 

The cationic conditioning polymer will generally be present in 
compositions of the invention at levels of from 0.01 to 5, 
preferably from 0.05 to 1, more preferably from 0.08 to 0.5 
5 wt%. 
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Conditioning Agents 

The compositions of this invention can also contain one or 
more conditioning agents selected from silicone conditioning 
5 agents and non-silicone oily conditioning agents. 

When conditioning agent is present in the hair treatment 
compositions in droplet form, the droplets may be liquid, 
semi -solid or solid in nature, so long as they are 
10 substantially uniformly dispersed in the fully formulated 
product. Any droplets of oily conditioning agent are 
preferably present as either liquid or semi-solid droplets, 
more preferably as liquid droplets. 

15 Silicone conditioning agents 

The compositions of the invention can contain, emulsified 
droplets of a silicone conditioning agent, for enhancing 
conditioning performance. The silicone conditioning agent 
20 is insoluble in the aqueous matrix of the composition and so 
is present in an emulsified form, with the silicone present 
as dispersed droplets. 

Suitable silicone conditioning agents include 
25 polydiorganosiloxanes, in particular polydimethylsiloxanes 
which have the CTFA designation dimethicone. Also suitable 
for use compositions of the invention (particularly shaii;^oos 
and conditioners) are polydimethyl siloxanes having hydroxyl 
end groups, which have the CTFA designation dimethiconol . 
30 Also suitable for use in compositions of the invention are 
silicone gums having a slight degree of cross -linking, as 
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are described for example in WO 96/31188. These materials 
can impart body, volume and stylability to hair, as well as 
good wet and dry conditioning. 

5 The viscosity of the emulsified silicone conditioning agent 
itself (not the emulsion or the final hair conditioning 
composition) is typically at least 10,000 est. In general 
we have found that conditioning perfortnance increases with 
increased viscosity. Accordingly, the viscosity of the 
10 silicone conditioning agent itself is preferably at least 

60,000 est, most preferably at least 500,000 est, ideally at 
least 1,000,000 est. Preferably the viscosity does not 
exceed 10^ est for ease of formulation. 

15 Emulsified silicone conditioning agents for use in the 

shampoo compositions of the invention will typically have an 
average silicone droplet size in the composition of less 
than 30, preferably less than 20, more preferably less than 
10 pm. We have found that reducing the droplet size 

20 generally ittiproves conditioning performance. Most 
preferably the average silicone droplet size of the 
emulsified silicone in the composition is less than 2 jxm, 
ideally it ranges from 0.01 to 1 fxm. Silicone emulsions 
having an average silicone droplet size of < 0.15 are 

25 generally termed microemulsions . 

Suitable silicone emulsions for use in the invention are 
also, commercially available in a pre-eraulsi£ied form. 
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Examples of suitable pre -formed emulsions include emulsions 
DC2-1766, DC2-1784, and microemulsions DC2-1865 and DC2-- 
1870, all available from Dow Corning. These are all 
emulsions/microemulsions of dimethiconol . Cross-linked 
5 silicone gums are also available in a pre-emulsif ied form, 
which is advantageous for ease of formulation. A preferred 
exanvple is the material available from Dow Coming as DC 2- 
1787, which is an emulsion of cross-linked dimethiconol gum. 
A further preferred example is the material available from 
10 Dow Corning as DC 2-1391, which is a microemulsion of cross- 
linked dimethiconol gum. 

A further preferred class of silicone conditioning agents 
for inclusion in shampoos and conditioners of the invention 
15 are amino functional silicones. By "amino functional 
silicone" is meant a silicone containing at least one 
primary, secondary or tertiary amine group, or a quaternary 
ammonium group. 

20 Examples of suitable amino functional silicones include: 

(i) polysiloxanes having the CTFA designation 
"amodimethicone" , and the general formula: 

25 HO~ [Si{CH3)2-0~]^- [Si(OH) (CH^CH^CH^-NH-CH^CH^NHg) -0-] ^-H 

wherein x and y are numbers such that the molecular 
weight is between about 5,000 and 500,000. 

30 (ii) polysiloxanes having the formula: 
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R'aG3.a-Si{OSiC32)n- (OSiGbR' 2-b)ni-0-SiG3-a-R a 
in which: 

5 G is selected from H, phenyl, OH or Ci-s alkyl, e.g. methyl; 
a is 0 or an integer from 1 to 3 , preferably 0; 
b is 0 or 1, preferably 1; 

m and n are numbers such that (m + n) can range from 1 to 
2000, preferably from 50 to 150; 
10 ra is a number from 1 to 2000, preferably from 1 to 10; 

n is a number from 0 to 1999, preferably from 49 to 149, and 

r' is a monovalent radical of formula -CgHaqL in which g is a 
number from 2 to 8 and L is an aminof uctional group selected 
15 from the following: 

-nr"-c:h2-ch2-n{r'")2 

-N{r")2 
-N''{r"}3A" 
20 Vh{r")2A~ 

-N*H2 (r' ') a" 

-N{r' ' ) ~CH2-CH2-N'^H2 (R ) A~ 

in which r' ' ie selected from H, phenyl, benzyl, or a 
25 saturated monovalent hydrocarbon radical, e.g. Ci-ao alkyl, 
and A- is a halide ion, e.g. chloride or bromide. 
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Suitable amino functional silicones corresponding to the 
above formula include those polysiloxanes termed 
"tritnethylsilylamodimethicone" as depicted below, and which 
are sufficiently water insoluble so as to be useful in 
5 corapoBitions of the invention: 

Si(CH3)3 - O - [Si{CH3)2 " 0 - ]x - CSi {CH3) (R - NH - 
CH2CH2 NH2) - O -]y - Si (CH3)3 

10 wherein x + y is a number from about 50 to about 5G0, and 
wherein R is an alkylene group having from 2 to 5 carbon 
atoms. Preferably, the number x + y is in the range of from 
about 10 0 to about 300. 

15 (iii) quaternary silicone polymers having the general 
formula : 

{ (R^) (R^) (R^) CH2CH(OH)CH20(CH2)3[Si(R^) (R^)-0-]n- 

Si(R^> (r'')-(C3I2)3-0-CH2CH(0H}CH2N''(R^} (R^) {r") } (x"}2 

20 

wherein R^ and R^'^ may be the same or different and may be 
independently selected from H, saturated or unsaturated long 
or short chain alk(en)yl, branched chain alkCen)yl and C5-C8 
cyclic ring systems ; 

25 

R^ through R^ may be the same or different and may be 
independently selected from H, straight or branched chain 
lower alk(en)yl, and Cg-Ca cyclic ring systems; 
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n is a number v/ithin the range of about 60 to about 120, 
preferably abont 80, and 

X" is preferably acetate, but may instead be for example 
halide, organic carboxylate, organic sulphonate or the like. 
Suitable quaternary silicone polymers of this class are 
described in EP-A-0 530 974. 

Amino functional silicones suitable for use in shampoos and 
conditioners of the invention will typically have a mole % 
amine functionality in the range of from about 0 . 1 to about 
8.0 mole %, preferably from about 0 . 1 to about 5.0 mole %, 
most preferably from about 0 . 1 to about 2.0 mole %. In 
general the amine concentration should not exceed about 6.0 
mole % since we have found that too high an amine 
concentration can be detrimental to total silicone 
deposition and therefore conditioning performance. 

The viscosity of the amino functional silicone is not 
particularly critical and can suitably range from about 100 
to about 500,000 cSt . 

Specific examples of amino functional silicones suitable for 
use in the invention are the aminosilicone oils DC2-8220, 
DC2-8166, DG2-8466, and DC2-8950-114 (all ex Dow Corning), 
and GE 1149-75, (ex General Electric Silicones) . 

Also suitable are emulsions of amino functional silicone 
oils with non ionic and/or cationic surfactant. 
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Suitably such pre- formed emulsions will have an average 
amino functional silicone droplet size in the shampoo 
cotnposition of less than 30, preferably less than 20, more 
preferably less than 10 ixm. Again, we have found that 
5 reducing the droplet size generally improves conditioning 
performance. Most preferably the average amino functional 
silicone droplet size in the composition is less than 2 ^m 
ideally it ranges from 0.01 to 1 \im. 

10 Pre-formed emulsions of amino functional silicone are also 
available from suppliers of silicone oils such as Dow 
Corning and General Electric. Specific examples include 
DC929 Cationic Emulsion, DC939 Cationic Emulsion, and the 
non-ionic emulsions DC2-7224, DC2-8467, DC2-8177 and DC2- 

15 8154 (all ex Dow Corning) . 

An example of a quaternary silicone polymer useful in the 
present invention is the material K3474, ex Goldschmidt. 

20 For shampoo coitfjositions according to the invention intended 
for the treatment of "mixed" hair (i.e. greasy roots and dry 
ends) , it is particularly preferred to use a combination of 
amino functional and non-amino functional silicone in 
compositions of the invention, especially when these are in 

25 the form of shampoo compositions. In such a case, the 
weight ratio of amino functional silicone to non-amino 
functional silicone will typically range from 1:2 to 1:20, 
preferably 1:3 to 1:20, more preferably 1:3 to 1:8. 
The total amount of silicone incorporated into compositions 

30 of the invention depends on the level of conditioning 

desired and the material used. A preferred amount is from 
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0.01 to 10 wt% although these limits are not absolute. The 
lower limit is determined by the minimum level to achieve 
conditioning and the upper limit by the maximum level to 
avoid making the hair and/or skin unacceptably greasy. 

5 

We have foimd that a total amount of silicone of from 0.3 to 
5, preferably 0.5 to 3 wt% is a suitable level. 

The viscosity of silicones and silicone emulsions can be 
10 measured by means of a glass capillary viscometer as set out 
further in Dow Corning Corporate Test Method CTM004, 
July 20 1970. 

In cotipositions cotrprising silicone conditioning agent, it is 
15 preferred that a suspending agent for the silicone 

conditioning agent also be present. Suitable suspending 
agents are as described hereinabove. 

Non- silicone oily conditioning components 

20 

Compositions according to the present invention may also 
comprise a dispersed, non-volatile, water- insoluble oily 

conditioning agent. 

25 This component will be dispersed in the composition in the 

form of droplets, which form a separate, discontinuous phase 
from the aqueous, continuous phase of the composition. In 
other words, the oily conditioning agent will be present in 
the shampoo composition in the form of an oil-in-water 

30 emulsion. 
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Suitably, the 03,3 average droplet size of the oily 
conditioning componeat is at least 0.4, preferably at least 
0.8, and more preferably at least 1 Miti. Additionally, the 
D3,2 average droplet size of the oily conditioning component 
5 is preferably no greater than 10, more preferably no greater 
8, more preferably no greater than 5, yet more preferably no 
greater than 4, and most preferably no greater than 3.5 \m. 

The oily conditioning agent may suitably be selected from 
10 oily or fatty materials, and mixtures thereof. 

Oily or fatty materials are preferred conditioning agents in 
the shanspoo compositions of the invention for adding shine 
to the hair and also enhancing dry combing and dry hair 
15 feel. 

Preferred oily and fatty materials will generally have a 
viscosity of less than 5 Pa.s, more preferably less than 1 
Pa.B, and most preferably less than 0.5 Pa.s, e.g. 0.1 Pa.s 
20 and under as measured at 25°C with a Brookfield Viscometer 
(e.g. Brookfield RV) using spindle 3 operating at 100 rpm. 

Oily and fatty materials with higher viscosities may be 
used. For example, materials with viscosities as high as 65 
25 Pa.s may be used. The viscosity of such materials {i.e. 
materials with viscosities of 5 Pa.s and greater) can be 

measured by means of a glass capillary viscometer as set out 
further in Dow Corning Corporate Test Method CTM004, July 20 
1970. 



30 
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Suitable oily or fatty materials are selected from 
hydrocarbon oils, fatty esters and mixtures thereof. 

Hydrocarbon oils include cyclic hydrocarbons, straight chain 
aliphatic hydrocarbons (saturated or unsaturated) , and 
branched chain aliphatic hydrocarbons (saturated or 
unsaturated) . Straight chain hydrocarbon oils will 
preferably contain from about 12 to about 30 carbon atoms. 
Branched chain hydrocarbon oils can and typically may 
contain higher numbers of carbon atoms. Also suitable are 
polymeric hydrocarbons of alkenyl monomers, such as C2-Cg 
alkenyl monomers. These polymers can be straight or 
branched chain polymers. The straight chain polymers will 
typically be relatively short in length, having a total 
number of carbon atoms as described above for straight chain 
hydrocarbons in general . The branched chain polymers can 
have substantially higher chain length. The number average 
molecular weight of such materials can vary widely, but will 
typically be up to about 2000, preferably from about 200 to 
about 1000, more preferably from about 300 to about 600. 

Specific examples of suitable hydrocarbon oils include 
paraffin oil, mineral oil, saturated and unsaturated 
dodecane, saturated and unsaturated tridecane, saturated and 
unsaturated tetradecane, saturated and unsaturated 
pentadecane, saturated and unsaturated hexadecane, and 
mixtures thereof. Branched- chain isomers of these 
compounds, as well as of higher chain length hydrocarbons, 
can also be used. Exemplary branched- chain isomers are 
highly branched saturated or unsaturated alkanes, such as 
the permethyl -substituted isomers, e.g., the permethyl- 
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substituted isomers of hexadecane and eicosane, such as 2, 
2, 4, 4, 6, S, 8, 8 -dimethyl- lO-rnethylundecane and 2, 2, 4, 
4, 6, 6-dimethyl-8-methylnonane, sold by Permethyl 
Corporation. A further example of a hydrocarbon polymer is 
polybutene, such as the copolymer of isobutylene and butene. 
A commercially available material of this type is L-14 
polybutene from Amoco Chemical Co. {Chicago, 111., U.S.A.). 

Particularly preferred hydrocarbon oils are the various 
grades of mineral oils. Mineral oils are clear oily liquids 
obtained from petroleum oil, from which waxes have been 
removed, and the more volatile fractions removed by 
distillation. The fraction distilling between 250°C to 300°C 
is termed mineral oil, and it consists of a mixture of 
hydrocarbons ranging from C16H34 to C21H44. Suitable 
commercially available materials of this type include Sirius 
MBS and Sirius Mi25, all available from Silkolene. 

Suitable fatty esters are characterized by having at least 
10 carbon atoms, and include esters with hydrocarbyl chains 
derived from fatty acids or alcohols, e.g., monocarboxylic 
acid esters, polyhydric alcohol esters, and di- and 
tricarboxylic acid esters. The hydrocarbyl radicals of the 
fatty esters hereof can also include or have covalently 
bonded thereto other compatible functionalities, such as 
amides and alkoxy moieties, such as ethoxy or ether 
linkages. 

Monocarboxylic acid esters include esters of alcohols and/or 
acids of the formula R'COOR in which R' and R independently 
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denote alkyl or alkenyl radicals and the sum of carbon atoms 
in r' and R is at least 10, preferably at least 20, 

Specific exaTr5>les include, for example, alkyl and alkenyl 
esters of fatty acids having aliphatic chains with from 
about 10 to about 22 carbon atoms, and alkyl and/or alkenyl 
fatty alcohol carboxylic acid esters having an alkyl and/or 
alkenyl alcohol -derived aliphatic chain with about 10 to 
about 22 carbon atoms, benzoate esters of fatty alcohols 
having from about 12 to 20 carbon atoms. 

The monocarboxylic acid ester need not necessarily contain 
at least one chain with at least 10 carbon atoms, so long as 
the total number of aliphatic chain carbon atoms is at least 
10. Examples include isopropyl isostearate, hexyl laurate, 
isohexyl laurate, isohexyl palmitate, isopropyl palmitate, 
decyl oleate, isodecyl oleate, hexadecyl stearate, decyl 
stearate, isopropyl isostearate, dihexyl decyl adipate, 
lauryl lactate, myristyl lactate, cetyl lactate, oleyl 
stearate, oleyl oleate, oleyl myristate, lauryl acetate, 
cetyl propionate, and oleyl adipate. 

Di- and trialkyl and alkenyl esters of carboxylic acids can 
also be used. These include, for example, esters of C4-C8 
dicarboxylic acids such as C1-C22 esters (preferably Ci-Cg) 
of succinic acid, glutaric acid, adipic acid, hexanoic acid, 
heptanoic acid, and octanoic acid. Examples include 
diisopropyl adipate, diisohexyl adipate, and diisopropyl 
sebacate. Other specific examples include isocetyl stearoyl 
stearate, and tristearyl citrate. 
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Polyhydric alcohol esters include alkylene glycol esters, 
for example ethylene glycol mono and di -fatty acid esters, 
diethylene glycol mono- and di-fatty acid esters, 
polyethylene glycol mono- and di-fatty acid esters, 
propylene glycol mono- and di-fatty acid esters, 
polypropylene glycol monooleate, polypropylene glycol 
monostearate, ethoxylated propylene glycol monostearate, 
polyglycerol poly- fatty acid esters, ethoxylated glyceryl 
monostearate ,1,3 -butylene glycol monostearate , 1 , 3 -butylene 
glycol distearate, polyoxyethylene polyol fatty acid ester, 
sorbitan fatty acid esters, polyoxyethylene sorbitan fatty 
acid esters and mono-, di-and triglycerides. 

Particularly preferred fatty esters are mono-, di- and 
triglycerides, more specifically the mono-, di-, and tri- 
esters of glycerol and long chain carboxylic acids such as 
C1-C22 carboxylic acids. A variety of these types of 
materials can be obtained from vegetable and animal fats and 
oils, such as coconut oil, castor oil, saf flower oil, 
sunflower oil, cottonseed oil, corn oil, olive oil, cod 
liver oil, almond oil, avocado oil, palm oil, sesame oil, 
peanut oil, lanolin and soybean oil. Synthetic oils include 
triolein and tristearin glyceryl dilaurate. 

Specific examples of preferred materials include cocoa 
butter, palm stearin, sunflower oil, soyabean oil and 
coconut oil. 

The oily or fatty material is suitably present at a level of 
from 0.05 to 10, preferably from 0.2 to 5, more preferably 
from about 0.5 to 3 wt%. 



wo 03/028677 



PCT/EP02/10643 



- 43 ~ 

The compositions of this invention preferably contain no 
more than B wt% of a styling polymer, more preferably less 
than 1% of a styling polymer, preferably contain less than 
0.1% by weight a styling polymer, and optimally are free of 
5 Styling polymer. 

In hair treatment compositions containing a conditioning 
agent, it is preferred that a cationic polymer also be 
present . 

10 

Adjuvants 

The coTi^ositions of the present invention may also contain 
adjuvants suitable for hair care. Generally such ingredients 
15 are included individually at a level of up to 2, preferably 
up to 1 wt% of the total composition. 

Among suitable hair care adjuvants, are: 

20 (i) natural hair root nutrients, such as amino acids and 
sugars. Examples of suitable amino acids include arginine, 

cysteine, glutamine, glutamic acid, isoleucine, leucine, 
methionine, serine and valine, and/or precursors and 
derivatives thereof. The amino acids may be added singly, in 

25 mixtures, or in the form of peptides, e.g. di- and 

tripeptides. The amino acids may also be added in the form 
of a protein hydrolysate, such as a keratin or collagen 
hydrolysate. Suitable sugars are glucose, dextrose and 
fructose. These may be added singly or in the form of, e.g. 

30 fruit extracts. A particularly preferred combination of 

natural hair root nutrients for inclusion in compositions of 
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the invention is isoleucine and glucose. A particularly 
preferred amino acid nutrient is arginine . 

(ii) hair fibre benefit agents. Examples are: 

5 

- ceramides, for moisturizing the fibre and maintaining 
cuticle integrity. Ceramides are available by extraction 
from natural sources, or as synthetic ceramides and 
pseudoceramides . Is. preferred ceramide is Ceramide II, ej 
10 Quest. Mixtures of ceramides may also be suitable, such 
Ceramides LS, ex Laboratoires Serobiologigues - 

The invention will now be further illustrated by the 
following, non-limiting Examples. 
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Table 2; 





Example 7 


Example 8 


Example 9 


Example 10 


Example i.1 




Weight % 


Weight % 


yeight % 


Weigat % 


Weight % 


Water, soft 


4S . 000 


45.000 


45.000 


45.000 


45.000 


Hydroxyetliyl cellulose 


0.200 


0 . 000 


0-000 


0.000 


O.20O 


Cetrimonium Chloride 


2.800 


2. 500 


2.500 


2.500 


2.800 


Quaterniura-18 and 
propylene glycol 


0.500 


0.400 


0.400 


0.400 


0.500 


Cetyl/Stearyl alcohol 


3 .000 


3 . 000 








Disodium EDTA, 100% 
active 


0.100 


0.100 


0.100 


0.100 


0.100 


Diraethiconol 


O.S 


O.S 


0.6 


0 . 6 


0 . 3 


Silicone flmd 245 


0.000 


0.000 


0.000 


0.000 


0 .000 


Fragrance 


0 .400 


0,400 


o.soo 


0. 600 


0 . 600 


Low Tack Silicone PSA 


0.000 


0.000 


0.000 


0.500 


0,000 


Water , Fragrance , 
Preservative 


q.S. 


g.B. 


g.B. 


g-s. 


q.S. 


Total 


100.000 


100.000 


100.000 


100.000 


lOO.OOO 



Measurement of Static and Dynamic friction; 

Friction measurements are performed using a modified version 
of a previously described methodology based on Dynamic 
Mechanical Analysis (DMA) (Ref: US Patent No. 5,968,286 

10 which is hereby incorporated by reference) . Testing 

involves the application of different force profiles to a 
bundle of hair fibers. One manner for carrying out testing 
involves using a single cantilever geometry wherein only one 
side of a hair bundle is secured. The extent to which the 

15 bundle deflects under force will possess a dependance on the 
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interfiber friction. As such, relative differences in the 
frictional properties of hair can be measured by comparing 
the results from treated and untreated hair bundles. A 
diagram of the experimental set up is shown below in Figure 
5 1. 

Two-gram hair tresses are prepared using natural brown hair 

purchased from Imhair Ltd. (Italy) . Before testing, all 
tresses are cleaned thoroughly using standard surfactant 
10 solutions. Each tress is cut to the length of 6 inches. 

Testing is performed with the hair encased in a thin-walled 
latex tube with an inside diameter of 3 mm, and outside 
diameter 3.4 mm. A close up of the hair and the tube is 
shown in Figure 2. 

15 

For statistical purposes, 4 tube samples are tested for each 
formulation. Testing is first performed on an untreated hair 
array. After testing, the hair is removed from the latex 
tube and treated with the test formula. The formtula is 

20 applied in the proportion 0.2 ml to 2 g of hair for a 
shan^poo, and 0.3 ml to 2 g of hair for a conditioner 
product. Each hair array is treated for 1 minute and then 
rinsed for 3 0 seconds in warm water (40°C) , at a flow rate of 
2 1/min. After treatment the arrays are air dried for 24 

25 hours at 30% RH, and a temperature of 20°C. The samples are 
then placed back in the latex tube and equilibrated for the 
next 24 hours under the same conditions. The treated hair 
arrays are then tested again to allow for differences in 
deflection to be observed as a result of surface 

3 0 modification imparted by the test material. 
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A Perkin Elmer DMA 7e housed within an environmentally 
controlled chamber is used for all our measurements. The 
tube saitple is mounted in the single cantilever DMA fixture 
in such a way that the length of the latex tube protruding 
from the clamp is 20 mm (see Fig.l) . .The instrument probe 
imposes a bending force on the top of the tube at a distance 
of 7.5 ram from the clamp. 

By imposing different force profiles, it is possible to 
measure different frictional properties of the hair. For 
example, a measure of the static friction can be obtained by 
performing a test in which the bending force is gradually 
increased. Meanwhile, the dynamic friction is measured by 
imposing an oscillating sinusoidal force. In each case, the 
instrument measures the resulting deflection or strain that 
results in the specimen. More detailed information 
regarding these two modes of operation are given below. 

Change in static friction 

The coefficient of static friction is calculated from a test 
in which an increasing bending force deflects the tube 
sample. Initially, the process is elastic and consequently 
a linear relationship exists between the stress (force/unit 
area) and the deflection. Under these conditions the array 
behaves like a solid rod, since the interfiber friction and 
the external pressure of the tube holds the fibers together 
and prevents movement of the individual fibers. However, at 
a certain critical force, adjacent fibers will start to 
elide over one another. As the result of this interfiber 
slip, the total resistance of the sample towards the bending 
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force decreases. From this point on, the deflection 
increases faster than the bending stress. That is, the 
linear relationship between the stress and strain is lost. 
The critical deflection dc at which the interfiber slip 
appears is measured by the instrument and can be used to 
calculate an average coefficient of internal static friction 
in the tube sample. The change in static friction is 
calculated by comparing the critical deflection of the same 
hair array before and after treatment with the test sample. 

Change in dynamic friction 

The dynamic friction test is somewhat more complex. The use 
of an oscillating force allows for the deconvolution of a 
material's elastic (storage) and viscous (lost) components. 
These quantities identify the ability of the material to 
recover from deformation (elasticity) or to dissipate a 
portion of the mechanical energy (dattping) . Friction is a 
property that is associated with the dissipation of the 
mechanical energy and therefore can be probed using the loss 
component that is obtained from a dynamic mechanical test. 

Dynamic friction testing is performed by introducing a 
gradually increasing dynamic force to the sample at a 
constant frequency. Furthermore, this dynamic force is 
superimposed over a gradually increasing static force. This 
behavior is shown schematically in Figure. 3. 

Calculation of the coefficient of dynamic friction is more, 
complex and requires a detailed analysis involving the 
movement of the fiber bundle as a result of the two 
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superimposed bending forces. As the magnitude of both the 
static and dynamic force is raised, so the magnitude of the 
deflection also increases. That is, the amplitude of 
dynamic bending also increases. Furthermore, the magnitude 
5 of the bending amplitude is influenced by the surface 

frictional properties of the hair fibers. The measurement 
of the amplitude before and after the treatment allows for 
assessment of a relative change in dynamic friction Afd. 

The relative coefficient of dynamic friction is calculated 
10 by: 

A fd/fd = (Au - At?) /Au 

where Au is the maximum an^litude of bending before 
treatment, and At is the maximum amplitude for the same hair 
array after the treatment. 

15 If the same hair array were treated with a conditioning 
formula that reduces the surface friction, then the same 
bending force would be able to generate longer interfiber 
slip and the higher amplitude of bending (Fig. 4) . The 
results of frictional tests are v^lid only for the 

20 treatments, which do not change the bulk properties of hair 
fibers, but only their surface friction. 

The experimental data below demonstrates the beneficial 
properties of compositions of the invention. 
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Table 3 includes the static and dynamic friction properties 
as measured by the above mentioned DMA technique for the 
formulation examples as listed in tables 1 and 2. 



Table 3 



Conditioner Description 


Static 


Dynamic 




Friction C%) 


Friction (%) 


Example 1 


210 


280 


Example 2 


17 


3 


Exatiple 3 


31 


5 


Exarr^le 4 


45 


26 


Example 5 


30 


2 


Example 5 


-21 


-29 


Example 7 


-10 


-31 


Example S 


25 


-11 


Example 9 


-17.67 


-22.67 


Example 10 


24 


25 


Example 11 


-16 


-29 



Shamtpoo compositions: 



The invention will now be further illustrated by the 
following, non-limiting exanple 12 of a shampoo formulation. 



Table 4 





Example 12 


Example 13 


, J » i Ijhg|redient ^ . ' - ' 


Weight % 


Weight 


Emulsion stabilizer 


0 .400 


0.400 


Ammonium Lauryl Sulphate 


7 .605 


7.605 


Ammonium Laureth Sulphate 


5.941 


5.941 


Cocamide MEA 


1-300 


1.300 


PEG- 6 Cocamide 


0 .S50 


0.650 


Propylene Glycol 


0 .500 


0.500 


Guar Hydroxypropyltrimonium chloride 


0 . 100 


0.100 


Dimethiconol 


1 .000 


1.000 


Low Tack Silicone PSA 


0 . 000 


0.750 


Chelating agent 


0 . 080 


0. 080 


Water, Fragrance, and Preservatives 


q.s. 


q.s. 
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Table 5 includes the static and dynamic friction properties 
as measured by the above mentioned DMA technique for the 
formulation examples as listed in tables 4. 

5 Table 5 



Shampoo Description 


Static Friction 
(%) 


Dynamic Friction 
(%) 


Example 12 


_7 


-11 


Example 13 


18 


3 



Suspension Composition: 

10 The invention will now be further illustrated by the 
following, non-limiting exantples of a suspension. 



Example 13 






Silicone PSA emulsion (40% active) 


2.00 


Carbopol 980, 100% active 


1.00 


DMDM Hydantion 


0.1 


Kathon CG, 39% active 


0.04 


Soft water, 100% active 


96.86 


Total 


100.00 
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1. An aqueous hair treatment composition comprising: 

a) at least one silicone pressure sensitive adhesive; 
5 and 

b) at least one material selected from the group 
consisting of : 

i) a hair conditioning agent, 

ii) a hair cleansing agent, and 

10 iii) an agent for suspending said silicone pressure 

sensitive adhesive in a manner which enables 
said silicone pressure sensitive adhesive to 
be deposited on said hair. 

15 2 . An aqueous hair treatment composition according to claim 1 
wherein said composition increases static friction of 
dry hair by at least about 10%, and wherein said 
composition increases dynamic friction of dry hair by no 
more than about 100% or decreases or leaves unchanged 

20 said dynamic friction. 

3 . An aqueous hair treatment composition according to claim 
2 wherein said composition increases dynamic friction of 
dry hair by no more than about 60%. 

25 

4. An aqueous hair treatment composition according to claim 
2 wherein said cornposition increases dynamic friction of 
dry hair by no more than about 40%. 
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. An aqueous hair treatment composition according to claim 
2 wherein said composition increases static friction of 
dry hair by at least about 15%. 

. An aqueous hair treatment composition according to claim 
2 wherein said composition increases static friction of 
dry hair by at least about 20%. 

. A composition in accordance with claim 1, wherein said 
silicone pressure sensitive adhesive is the product of 
mixing 30 to 60 parts by weight of a silanol- terminated 
polydiorganosiloxane of Tg below -20 "C and viscosity 
0,1-30000 Pa.s at 25°C lightly crosslinked with 40 to 70 
parts by weight of a silanol -containing silicone resin 
of Tg above 0°C comprising monovalent 

trihydrocarbonsiloxy (M) groups of the formula R"3SiOi/2 
and tetrafunctional {Q} groups Si04/2 wherein denotes 
a monovalent hydrocarbon group having 1 to 6 carbon 
atoms, the number ratio of M groups to Q groups being in 
the range 0.5:1 to 1,2:1. 

. A cortposition in accordance to claim 1, wherein said 
pressure sensitive adhesive is dispersed as an emulsion 
comprising a disperse silicone phase emulsified in a 
continuous water phase in the presence of a surfactant, 
wherein the disperse silicone phase comprises 40 to 80 % 
by weight of a silicone pressure sensitive adhesive, 
which is the lightly crosslinked product of mixing a 
silanol-terminated polydiorganosiloxane of Tg beloxv - 
2Q°C with a silanol -containing silicone resin of Tg 
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above 0°C, dispersed in SO to 20 % by weight of a 
volatile silicone fliiid having a boiling point below 
300 °C; the emulsion being substantially free of any non- 
silicon- containing volatile organic material. 

9. An aqueous hair treatment composition according to claitti 
1 compriBing: 

a) about 0.01% to about 10% of at least one silicone 

pressure sensitive adhesive; and 
hi) about 0.01% to about 10% of at least one suspending 

agent ; or 

b2} about 0.05% to about 10% of at least one hair 

conditioning agent; or 
b3) about 5% to about 40% of at least one hair cleansing 

agent . 

10. An aqueous hair treatment composition according to claim 
8 comprising: 

a) about 0.05% to about 5% of at least one silicone 

pressure sensitive adhesive; and 
bl) about 0.1% to about 5% of at least one suspending 

agent ; or 

b2) about 0.1% to about 5% of at least one hair 

conditioning agent; or 
b3) about 10% to about 20% of at least one hair 

cleansing agent. 

11 . An aqueous hair treatment composition according to claim 
1 which is a leave-in composition. 
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12. An aqueous hair treatment, composition according to claim 
1 which is a rinse-out composition. 

13. A composition according to claim 1 which is a hair 
conditioner and which comprises a conditioning agent 
selected from the group consisting of : 
octyltrimethylammonium chloride, 
dodecyltrimethylamrtioniura chloride , 
hexadecyltrimethylatranonium chloride , 
cetyltrimethylammonium chloride, 
octyldimethylbenzylammoniura chloride , 
decyldimethylbenzylammonium chloride, stearyldi- 
methylbenzylanimonium chloride, didodecyldimethylanunonium 
chloride, dioctadecyldimethylammonium chloride, tallow 
trimethylammonium chloride, cocotrimethylaininDnium 
chloride, Cetylpyridinium chloride, Quaternium -5 
Quaternium -31 Quaternium -18; 

and mixtures thereof. 

14. A composition in accordance with claim 1 which comprises 
a suspending agent selected from the group consisting of 
polyacrylic acids, cross-linked polymers of acrylic 
acid, copolymers of acrylic acid with a hydrophobic 
monomer, copolymers of carboxylic acid-containing 
monomers and acrylic esters, cross-linked copolymers of 
acrylic acid and acrylate esters, heteropolysaccharide 
gum; ethylene glycol stearate, alkanolamides of fatty 
acids ; ethylene glycol distearate; polyethylene glycol 
3 distearate; Carbopol 420, Carbopol 488; Carbopol 493; 
Carbopol 910, Carbopol 934, Carbopol 940, Carbopol 941; 
Carbopol 980; Carbopol 1342; cross-linked polymers of 
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acrylic acid and acrylate ester , xanthan gum, and 

mixtures thereof 

15. A composition in accordance with claim 1 which is a 
shampoo and which comprises a hair cleansing agent 
selected from the group consisting of an anionic 
surfactant, a laon-ionic surfactant, an amphoteric 
surfactant, and mixtures thereof. 

16 . A composition in accordance with claim 14 wherein said 
hair cleansing agent is selected from the group 
consisting of sodium dodecylbenzene sulphonate, sodium, 
lauryl sulphate, sodium lauryl ether sulphate nEO, where 
n is from 1 to 20; octylphenol ether sulphate nEO where 
n is from 1 to 20, sodium dioctylsulphosuccinate; 
nonylphenol ethoxylate nEO, where n is from 1 to 50, 
alcohol ethoxylates; lauryl alcohol nEO, where n is from 
1 to 50, polyoxyethylene monostearate where the number 
of oxyethylene units is from 1 to 30. 

17. A composition in accordance with claim 1, which 

comprises a conditioning agent selected from the group 
consisting of a volatile silicone, a nonvolatile 
silicone, and mixtures thereof . 

18. A method for providing hair with body which comprises 
contacting said hair with a composition in accordance 
with claim 1. 
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HAIR TREATMENT COMPOSITIONS 



FIELD OF THE INVENTION 

5 

This invention relates to leave on hair treatment 
compositions and to their use in the treatment of hair. 

BACKGROUND AND PRIOR ART 

10 

One of the most common methods for styling hair has been 
applying fixative agents to the hair, such as high molecular 
weight polymers. The problem with using such fixative 
agents is that they have a tendency to make the hair feel 
15 sticky, stiff and crisp. Furthermore conventional fixative 
agents also tend to make consumers hands feel sticky when 
they are applying or styling their hair with compositions 
. containing them. 

20 One way in which this problem has been addressed in the past 
has been to include conditioning agents, for example 
silicones and cationic surfactants, in the compositions, to 
counter the negative effects of the styling agents. 
Although such conditioning agents do provide substantial 

25 improvements in for example the wet and dry combing 

properties of the hair and in the smoothness of the hair, 
they- tend to have a negative effect on the styling of hair 
.e.g. poor style creation and hold. Furthermore the use of 
conditioners does not overcome the sticky feeling on 

30 consumers hands during application and styling with the 
product . 
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The present invention provides high styling efficacy (e. g. 
control, ease of styling, style longevity and manageability) 
without undue stiffness and sticky feel. 

5 Pressure sensitive adhesives (PSAs) have been used in hair 
care compositions as described in US'5166276, EP408311, 
EP4 12707 and EP412704. However these PSAs tend to hydrolyse 
in aqueous and hydroalcoholic hair care products. 

10 The present invention has the added advantage that hair can 
be styled without the consumers hands becoming sticky. 

A further advantage is that hair styled with compositions of 
the present invention does not become limp or lose its style 
15 or curl retention in humid conditions. 

The invention also relates to PSAs which are particularly 
stable in aqueous and hydroalcoholic hair care products . 

20 

SUMMARY OF THE INVENTION 

Accordingly, this invention provides a mousse, cream, 
lotion, tonic or spray leave on hair treatment composition 
25 comprising a silicone pressure sensitive adhesive present as 
an emulsion. 

This invention provides for the use of silicone PSA' s as 
defined herein in a hair treatment composition to impart 
30 styling without compromising feel, especially omitting 
stickiness, on hair and hands. 
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A method for styling hair is also described which comprises 
contacting the hair with the composition described above. 

5 DETAILED DESCRIPTION OP THE INVENTION 

Unless specified otherwise, all wt% values quoted 
hereinafter are percentages by weight based on total weight 
of the hair treatment composition. 

10 

By "insoluble" is meant that the material is not soluble in 
water (distilled or equivalent) at a concentration of 0.1%, 
at 25''C. 

15 

Silicone Pressure Sensitive Adhesives 

This present invention relates to the use of silicone PSAs 
for hair care applications. 

20 

The term "silicone pressure sensitive adhesive" (SPSA) 
refers to pressure sensitive adhesives comprising a silicone 
resin and a polydiorganos iloxane . These "pressure 
sensitive adhesive" (PSA) materials are permanently tacky at 

25 room temperature and able to develop measurable adhesion to 
a surface simply upon contact or by the application of a 
light pressure. Generally they do not require heat. No 
chemical reaction takes place between the adhesive and the 
adherent, no curing of the adhesive is necessary and no 

3 0 solvent is required to be lost during the adhesion process. 
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In the context of the present invention there are 3 types of 

silicone PSAs : 

i) One class of silicone pressure sensitive adhesives 
5 consists of a mixture of (i) a silanol end-blocked 

polydiorganosiloxane fluid, e.g. a polydimethylsiloxane 
polymer and (ii) a trimethylsilyl end-blocked polysilicate 
resin such as a silicate resin consisting of a benzene- 
soluble resinous copolymer containing silicon-bonded 

10 hydroxyl radicals and consisting essentially of 

triorganosiloxy units of the formula RDSiOl/2 and 
tetraf unctionalsiloxy units of the formula Si04/2 in a ratio 
of about 0.6 to 0.9 triorganosiloxy units for each 
tetrafunctionalsiloxy unit present in the copolymer, wherein 

15 each R is a monovalent organic radical independently 

selected from the group consisting of hydrocarbon radicals 
of from 1 to 6 inclusive carbon atoms. U.S. Patent No. 
2,736, 721 to Dexter et al . and U.S. Patent No. 2,814,601 to 
Currie et al . teach such or similar silicone pressure 

20 sensitive adhesives. 

ii) A preferred class of silicone PSAs are prepared by 
condensing the silicone fluid and the silicate. In this 
preferred condensation reaction, the silicate resin and the 

25 silicone fluid are mixed together in the presence of a 

catalytic amount of a silanol condensation catalyst and then 
the silicate resin and che silicone fluid are condensed, for 
example, by heating under reflux conditions for 1 to 2 0 
hours. Examples of silanol condensation catalysts are 

30 primary, secondary and tertiary amines, carboxylic acids of 
these amines and quaternary ammonium salts. 
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iii) A further optional step can also employ an alkenyl- 
functional polymer and a crosslinking agent containing 
silicone- bonded hydrogen atoms, they are cured by a 
hydrosilation addition reaction using a platinum- type 
5 catalyst as described in US-4988779. In such systems the 
molar ratio of silicon bonded hydrogen groups to silicone 
bonded alkenyl groups is typically greater than 1. However 
these systems are not highly preferred. 

10 A preferred silicone PSA comprises (a) 40 to 70 parts by 
weight of at least one silicone copolymer resin and (b) 3 0 
to 60 parts by weight of at least one polydiorganosiloxane . 
The silanol content of the silicone pressure sensitive 
adhesive composition is reduced by chemically treating at 

15 least a portion of (a) , (b) or the mixture of (a) and (b) 
with at least one chemical treating agent (c) that reacts 
with silicon-bonded hydroxyl groups to reduce the silicon- 
bonded hydroxyl content of the composition. 

20 Preferably the silicon-bonded hydroxyl content of the 
composition is reduced to a range of between 8000 and 
13,000. 

The silicone resin copolymers (i) usually contain silicon- 
25 bonded hydroxyl radicals in amounts which typically range 

from about 1 to 4 weight percent of silicon-bonded hydroxyl 
radicals and comprise triorganosiloxy units of the formula R 
3 SiO 1/2 and tetraf unctional siloxy units of the formula 
SiO 4/2 in a mole ratio of from 0.6 to 0.3 R 3 Si 1/2 units 
3 0 for each SiO 4/2 unit present. Blends of two or more such 
copolymers may also be used. There should be at least some 
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and preferably at least 0.5% silicon-bonded hydroxyl content 
to enable the polydiorganosi loxane component to copolymerize 
with the copolymer resin and/or to react with the end 
blocking agent being added to chemically treat the silicone 
5 pressure-sensitive adhesive composition. Each R denotes, 

independently, a monovalent hydrocarbon radical having from 
1 to 6 inclusive carbon atoms such as methyl, ethyl, propyl, 
isopropyl, hexyl, cyclohexyl, vinyl, allyl, propenyl and 
phenyl. Preferably, the R 3 SiO 1/2 units are Me 3 SiO 1/2 

10 units and/or Me 2 R 1 SiO 1/2 units wherein is R 1 is a 

vinyl ("Vi") or phenyl ("Ph") radical. More preferably, no 
more than 10 mole percent of the R 3 SiO 1/2 units present 
in resin copolymer (i) are Me 2 R 2 SiO 1/2 units and the 
remaining units are Me 3 SiO 1/2 units where each R 2 is a 

15 vinyl radical. Most preferably, the R 3 SiO 1/2 units are Me 
3 SiO 1/2 units. 

The preferred class of silicone PSAs (ii) usually comprise 
one or more polydiorganosiloxanes comprising ARSiO units 

20 terminated with endblocking TRASiO 1/2 units, where each R 
is as defined in the paragraph above . Each A radical is 
selected from radicals such as R or halohydro-carbon 
radicals of from 1 to 6 inclusive carbon atoms such a 
chloromethyl , chloropropyl , l-chloro-2-methylpropyl, 3,3,3- 

25 trif luoropropyl and F 3 C(CH 2 ) 5 radicals. Thus the 

, polydiorganosiloxane can contain Me 2 SiO units, PhMeSiO 
units, MeViSiO units, Ph 2 SiO units, methylethylsiloxy 
units, 3, 3 , 3-trif luoropropyl units and 1-chloro, 2- 
methylpropyl units and the like. Preferably, the ARSiO units 

30 are selected from the group consisting of R 2 SiO RR'SiO 

units, Ph 2 SiO units and combinations of both where R and R' 
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are as for R in the paragraph above, at least 50 mole 
percent of the R' radicals present in the 
polydiorganosiloxane (ii) are methyl radicals and no more 
than 50 mole percent of the total moles of ARSiO units 
5 present in each polydiorganosiloxane of (ii) are Ph 2 SiO 
units. More preferably, no more than 10 mole percent of the 
ARSiO units present in each polydiorganosiloxane (ii) are 
MeRSiO units where R is as above defined and the remaining 
ARSiO units present in each polydiorganosiloxane are Me 2 SiO 

10 units. Most preferably, substantially all of the ARSiO units 
are Me 2 SiO units. Each T radical is R, OH, H or OR' 
radicals where each R' is an alkyl radical of from 1 to 4 
inclusive carbon atoms such as methyl, ethyl, n-propyl, and 
isobutyl radicals. H, OH and OR' provide a site for reaction 

15 with the endblocking triorganosilyl units of ingredient 

(iii) and also provide a site for condensation with other 
such radicals on polydiorganosiloxanes (ii) or with the 
silicon-bonded hydroxyl groups present in resin copolymer 
(i) . Use of polydiorganosiloxanes where T is OH is most 

20 preferred because the polydiorganosiloxane (ii) can then 

readily copolymerize with the resin copolymer (i) . When an 
appropriate catalyst such as HCl, which is generated when 
chlorosilanes are used, or ammonia, which is generated when 
organosilazanes are used, as endblocking agents, then 

25 triorganosiloxy (e.g., R 3 SiO 1/2 such as (CH 3 ) 3 SiO 1/2 
or CH 2 CH(CH 3 ) 2 SiO 1/2 ) unit terminated 
polydiorganosiloxanes can be employed because some of the 
triorganosiloxy units can be cleaved when the condensation 
reaction is conducted with heating. The cleavage exposes a 

30 silicon-bonded hydroxyl radical which can then condense with 
silicon- bonded hydroxyl radicals in the copolymer resin, 
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with eadblocking triorganosilyl units or with other 
polydiorganosiloxanes containing H, OH or OR' radicals or 
silicon-bonded hydroxyl radicals exposed by cleavage 
reactions. Mixtures of polydiorganosiloxanes containing 
5 different substituent radicals may also be used. 

Each of the polydiorganosiloxanes (ii) preferably have a 
viscosity of from 100 centipoise to 30,000,000 centipoise at 

10 25° C. (100 millipascal- seconds to 30,000 pascal seconds 
(Pa.s) where 1 centipoise equals 1 millipascal second). As 
is well-known, viscosity is directly related to the average 
number of diorganosiloxane units present for a series of 
polydiorganosiloxanes of varying molecular weights which 

15 have the same endblocking units. Polydiorganosiloxanes 

having a viscosity of from about 100 to 100,000 centipoise 
at 25° C. range from fluids to somewhat viscous polymers. 
These polydiorganosiloxanes are preferably pre-reacted with 
resin copolymer (i) prior to condensation in the presence of 

20 endblocking agent (ill) to improve the tack and adhesion 
properties of the resulting PSA as will be further 
described. Polydiorganosiloxanes having viscosities in 
excess of 100,000 centipoise can typically be subjected to 
the condensation/endblocking step (II) of the present 

25 invention without pre-reaction . Polydiorganosiloxanes having 
viscosities in excess of 1,000, 000 centipoise are highly 
viscous products often referred to as gums and the viscosity 
is often expressed in terms of a Williams Plasticity value 
(polydimethylsiloxane gums of about 10,000,000 centipoise 

30 viscosity typically have a Williams Plasticity Value of 
about 50 mils (1.27 mm) or more at 25° C). 
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Examples of endblocking agents (iii) are (Me3Si)2NH, 
(ViMe2Si) 2NH, (MePhViSi ) 2NH, {CF3CH2CH2Me2Si) 2NH, 
(MeSSi) 2NMe, (ClCH2Me2Si) 2NH, Me3SiOMe, Me3SiOC2H5, 
5 Ph3SiOC2H5, (C2H5) 3SiOC2H5 , Me2PhSiOC2H5 , (i- C3H7)3SiOH, 

Me3Si (OC3H7) , IVIePhViSiOMe , MeBSiCl, Me2ViSiCl, MePhViSiCi, 
(H2CCHCH2)Me2SiCl, {n-C3H7 ) 3SiCl , (F3CCF2CF2CH2CH2) SSiCl, 

NCCH2CH2Me2SiCl, (n~C6H13 ) 3SiCl , MePh2SiCl, Me3SiBr, (t- 

C4H9)Me2SiCl, CF3CH2CH2Me2SiCl , (Me3Si)20, (Me2PhSi) 20, 
10 BrCH2Me2SiOSxMe3, (p-FC6H4Me2Si ) 20, {CH3COOCH2Me2Si) 20, 
[ (H2CCCH3COOCH2CH2)Me2Si3 20, [ {CH3COOCH2CH2CH2) Me2Si] 20, 
[ (C2H500CCH2CH2)Me2Si] 20, [ (H2CCHCOOCH2) Me2Si] 20, {Me3Si)2S, 
(Me3Si)3N, Me3SiNHC0NHSiMe3 , F3CH2CH2Me2SiNiyieC0CH3 , 
(Me3Si) (C4H9)IS[C0N(C2H5) 2, {Me3 Si ) PhNCONHPh, MeBSiKHMe, 
15 Me3SiN{C2H5} 2, Ph3SiKfH2 , Me3SiNH0CCH3 , Me3SiOOCCH3, 
[ {CH3CONHCH2CH2CH2)Me2Si] 20, MeSSiO (CH2) 40SiMe3 , 

Me3SiNHOCCH3, Me3SiCCH, HO (CH2 ) 4Me2Si.] 20, 
(HOCH2CH20CH2Me2Si) 20, H2N ( CH2 ) 3Me2SiOCH3 , 

CH3CH(CH2NH2>CH2Me2SiOCH3, C2HSNHCH2CH2S (CH2) 6iyie2SiOC2H5, 
20 HSCH2CH2NH{CH2) 4Me2SiOC2H5, HOCH2CH2SCH2Me2SiOCH3 . 

Preferably, the endblocking agent employed is {Me3Si)2NH. 

The PSAs described are emulsified. 

25 A preferred silicone PSA emulsion can be prepared by mixing 
the silicone PSA in suitable solvents to^ give a dispersed 
phase. It is advantageous if this dispersed phase comprises 
20 to SO % by weight of the silicone pressure sensitive 
adhesive. Preferably at least one solvent will be a 

30 volatile solvent, meaning a solvent with a boiling point 
below 300°C. One or more of the solvents is preferably a 



J3714 (C) COM 



- 10 - 

silicone. The PSA/solvent mixture is optionally emulsified 
in water using one or more surfactants. The preferred 
surfactants are anionic or nonionic surfactants, especially 
a blend of anionic and nonionic surfactants. The silicone 
5 solvent can be a linear polydiorganosiloxane such as 
hexamethyldisiloxane, octamethyltrisiloxane, 
decamethyltetrasiloxane, dodecamethylpentasiloxane or a 
polydimethylsiloxane of viscosity IcSt, or can be a cyclic 
siloxane such as decamethylcyclopentasiloxane or 
10 octamethylcyclotetrasiloxane or can be a mixture of one or 
more linear polydimethylsiloxanes with one or more cyclic 
siloxanes. Other solvents include ethyl acetate and 
hydrocarbons (e.g heptane, hexane, isododecane) . 

15 

Hair Styling Polymer 

The compositions of the invention may further comprise from 
0.001% to 10% by weight of a hair styling polymer. 

20 More preferred amounts of hair styling polymer in the 

compositions of the invention are from 0.1% to 5% by weight 
of the composition, even more preferably from 0.5% to 3% by 
weight. However it is highly preferable if additional hair 
styling polymersthey are not present or present in levels 

25 below 0.01 wt% of the total composition. 

Hair styling polymers are well known. Suitable hair styling 
polymers include commercially available polymers that 
contain moieties that render the polyiTiers cat ionic, anionic, 
3 0 amphoteric or nonionic in nature. Suitable hair styling 
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polymers include, for example, block and graft copolymers. 
The polymers may be synthetic or naturally derived. 

Examples of anionic hair styling polymers are; 

5 

copolymers of vinyl acetate and crotonic acid; 
terpolymers of vinyl acetate, crotonic acid and a vinyl 
ester of an alpha-branched saturated aliphatic 
monocarboxylic acid such as vinyl neodecanoate ; 

10 

copolymers of methyl vinyl ether and maleic anhydride (molar 
ratio about 1:1) wherein such copolymers are 50% esterified 
with a saturated alcohol containing from 1 to 4 carbon atoms 
such as ethanol or butanol; 

15 

acrylic copolymers containing acrylic acid or methacrylic 
acid as the anionic radical -containing moiety with other 
monomers such as: esters of acrylic or methacrylic acid with 
one or more saturated alcohols having from 1 to 22 carbon 

2 0 atoms {such as methyl methacrylate, ethyl acrylate, ethyl 

raethacrylate , n-butyl acrylate, t -butyl acrylate, t-butyl 
m.ethacrylate , n-butyl methacrylate, n-hexyl acrylate, n- 
octyl acrylate, lauryl methacrylate and behenyl acrylate) ; 
glycols having from 1 to 6 carbon atoms (such as 
25 hydroxypropyl methacrylate and hydroxyethyl acrylate) ; 

styrene; vinyl caprolactam,- vinyl acetate; acrylamide; alkyl 
acrylamides and methacrylamides having 1 to 8 carbon atoms 
in the alkyl group {such as methacrylamide , t-butyl 
acrylamide and n-octyl acrylamide} ; and other compatible 

3 0 unsaturated monomers. 
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The additional styling polymer may also contain grafted 
silicone, such as polydimethylsiloxane . 

Specific examples of suitable anionic hair styling polymers 
5 are : 

RESYN® 28-293 0 available from National Starch (vinyl 
acetate/crotonic acid/vinyl neodecanoate copolymer) ; 

10 ULTRAHOLD® 8 available from BASF (CTFA designation 

Acrylates/acrylamide copolymer) ; 

the GANTREZ®ES series available from ISP Corporation 
esterified copolymers of methyl vinyl ether and tnaleic 
15 anhydride) ; 

Luviset PUR® available from BASF. 

Other suitable anionic hair styling polymers include 
20 carboxylated polyurethanes . Carboxylated polyurethane 

resins are linear, hydroxyl -terminated copolymers having 
pendant carboxyl groups . They may be ethoxylated and/or 
propoxylated at least at one terminal end. The carboxyl 
group can be a carboxylic acid group or an ester group, 
2 5 wherein the alkyl moiety of the ester group contains one to 
three carbon atoms. The carboxylated polyurethane resin can 
also be a copolymer of polyvinylpyrrolidone and a 
polyurethane, having a CTFA designation PVP/polycarbamyl 
polyglycol ester. Suitable carboxylated polyurethane resins 
30 are disclosed in EP~A-0619111 and US Patent No. 5,000,955. 
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Other suitable hydrophilic polyurethanes are disclosed in US 
Patent Nos. 3,822,238; 4,156,066; 4,156,067; 4,255,550; and 
4,743,673. 

5 Amphoteric hair styling polymers which can contain cationic 
groups derived from monomers such as t-butyl aminoethyl 
methacrylate as well as carboxyl groups derived from 
monomers such as acrylic acid or methacrylic acid can also 
be used in the present invention. One specific example of 
10 an amphoteric hair styling polytner is Amphomer® 

{Octylacrylamide/ acrylates/butylaminoethyl methacrylate 
copolymer) sold by the National Starch and Chemical 
Corporation. 

15 Examples of nonionic hair styling polymers are homopolymers 
of N- vinylpyrrolidone and copolymers of N-vinylpyrrolidone 
with compatible nonionic monomers such as vinyl acetate. 
Nonionic polymers containing N- vinylpyrrolidone in various 
weight average molecular weights are available commercially 

20 from ISP Corporation - specific examples of such materials 
are homopolymers of N-vinylpyrrolidone having an average 
moleciilar weight of about 630, 000 sold under the name PVP K- 
90 and are homopolymers of N-vinylpyrrolidone having an 
average molecular weight of about 1,000,000 sold under the 

25 name of PVP K-120. 

Other suitable nonionic hair styling polymers are cross- 
linked silicone resins or gums. Specific examples include 
rigid silicone polymers such as those described in EP-A- 
30 0240350 and cross-linked silicone gums such as those 
described in WO 96/31188. 
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Examples of cat ionic hair styling polymers are copolymers of 
amino- functional acrylate monomers such as lower alkyl 
aminoalkyl acrylate, or methacrylate monoiners such as 
5 dimethylaminoethyl methacrylate, with compatible monomers 
such as N-viaylpyrrolidone, vinyl caprolactam, alkyl 
methacrylates (such as methyl methacrylate and ethyl 
methacrylate) and alkyl acrylates {such as ethyl acrylate 
and n-butyl acrylate) . 

10 

Specific examples of suitable cationic polymers are; 

copolymers of N-vinylpyrrolidone and dimethylaminoethyl 

methacrylate, available from, ISP Corporation as Copolymer 
15 845, Copolymer 93 7 and Copolymer 958; 

copolymers of N-vinylpyrrolidone and 
dimethylaminopropylacrylamide or me thacryl amide, available 
from ISP Corporation as Styleze® CCIO; 

20 

copolymers of N-vinylpyrrolidine and dimethylaminoethyl 
methacrylate; 

copolymers of vinyl caprolactam, N-vinylpyrrolidone and 
25 dimethylaminoethylmethacrylate ; 

Polyquaternium-4 (a copolymer of diallyldimonium 
chloride and hydroxyethylcellulose) ; 

30 Polyquatemium-11 (formed by the reaction of diethyl 

sulphate and a copolymer of vinyl pyrrolidone and dimethyl 
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arainoethylmethacrylate) , available from ISP as Gafquat® 734, 
755 and 755N,- and from BASF as LuviquatCs) PQll; 

Polyquaternium- 16 (formed from methylvinylimidazolium 
5 chloride and vinylpyrrolidone) , available from BASF as 
Luviquat® FC 370, FC 550, FC 905 and Hiy[~552 ; 

Polyquaternium- 46 (prepared by the reaction of 
vinylcaprolactam and vinylpyrrolidone with 
10 methylvinylimidazolium methosulphate) , available from BASF 
as Luviquat®Hold. 

Examples of suitable naturally-derived polymers include 
shellac, alginates, gelatins, pectins, cellulose derivatives 
15 and chitosan or salts and derivatives thereof. Commercially 
available examples include Kytamer® (ex Amerchol) and Amaze® 
(ex National Starch) . 

Also suitable for use as additional styling polymers in the 
2 0 compositions of the invention are the ionic copolymers 

described in WO 93/03703, the polys iloxane-graf ted polymers 
disclosed in WO 93/23446, the silicoae-containing 
polycarboxylic acid copolymers described in WO 95/00106 or 
WO 95/32703, the thermoplastic elastomeric copolymers 
25 described in WO 95/01383,, WO 95/06078, WO 95/06079 and WO 
95/01384, the silicone grafted adhesive polymers disclosed 
in WO 95/04518 or WO 95/05800, the silicone macro-grafted 
copolymers taught in WO 96/21417, the silicone macromers of 
WO 96/32918, the adhesive polymers of WO 98/48770 or WO 
30 98/48771 or WO 98/48772 or WO 98/48776, the graft polymers 
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of WO 98/51261 and the grafted copolymers described in WO 
98/51755. 

In certain embodiments of the invention, the styling polymer 
5 is preferably a copolymer having a backbone comprising a 
polyether and, depending from the backbone, a plurality of 
poly (vinyl ester) groups . At least some of the ester 
groups are hydrolysed to the corresponding alcohol, 
preferably at least 50%, more preferably at least 75%, most 

10 preferably at least 95% of the groups are hydrolysed to the 
corresponding alcohol. The poly (vinyl ester) chains 
optionally contain other functional groups in and/or on the 
polymer chain, such as, for example, amide and/or keto 
groups. The copolymer has a polyether backbone which is 

15 obtainable by the polymerisation of one or more alkylene 
oxides. The polyether may comprise a single alkyleneoxy 
group or a mixture of two or more alkyleneoxy groups. The 
polyether may, for example, be based on ethylene oxide, 
propylene oxide, butylene oxide, other alkylene oxides, 

20 polyglycerol and mixtures thereof. Optionally, the backbone 
comprises linkages other than those based on polyether, such 
as, for example, amide or keto linkages. Preferably, the 
copolymer comprises a polyethyleneglycol backbone. The 
copolymer is preferably polyethyleneglycol -co - 

25 polyvinylalcohol having polyvinylalcohol groups bound to the 
polyethyleneglycol i.e., subtantially all of the poly (vinyl 
ester) groups are preferably hydrolysed in the copolymers 
used in the compositions of the invention. The copolymer 
can be produced by methods which are well-known to those 

30 skilled in the art. For example, the copolymers are 

obtainable by graft polymerisation. In a method comprising 
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graft polymerisation, poly (vinyl ester) groups are 
preferably grafted onto a polyether and are subsequently 
hydrolysed to convert at least, some of the ester groups to 
the corresponding alcohol. For example, DE 1 077 430, the 
5 contents of which are incorporated herein by reference, 

describes a process for the preparation of graft polymers of 
vinyl esters on polyalkylene glycols. The preparation of 
graft copolymers of polyvinyl alcohol on polyalkylene 
glycols by hydrolysis of the vinyl esters is described in DE 

10 1 0 94 457 and DE 1 0 31 22 9, both also incorporated herein by 
reference. The weight average molecular weight of the 
polyether is preferably from 1 to 100 kDa. Preferred 
copolymers for use in compositions of the invention have a 
molar ratio of polyether to total poly (vinyl ester) and 

15 polyvinylalcohol groups in the range of from about 95:5 to 
5:95, more preferably about 30:70 to about 50:50. 
Typically, such copolymers have a molar ratio of polyether 
to total poly (vinyl ester) and polyvinylalcohol groups of 
about 40:60. The copolymer may be non- cross -linked or 

20 cross-linked and it is preferred that the copolymer is 
cross-linked. Suitable cross-linking agents are those 
compounds which can bind to two or more polyether, poly 
(vinyl ester) and/or poly (vinyl alcohol) chains and 
include, for example, pentaerythritol triallyl ether. 

25 

Surfactant 

The compositions of the invention may comprise a surfactant 
in addition to that required for the preparation of any PSA 
3 0 emulsion. The surfactants which are suitable for use in the 
compositions of the invention may be nonionic, cationic. 
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anionic, zwitterionic or a mixture of such surfactants 
■depending on the product form. 

The hair styling compositions of the invention preferably 
5 comprise a non-ionic surfactant, in an amount of up to 5%, 
preferably from 0.01% to 1%, most preferably from 0.02% to 
0.8% by weight based on total weight. 

Examples of suitable non- ionic surfactants are condensation 
10 products of aliphatic (Cb-Cis) primary or secondary linear or 
branched chain alcohols or phenols with alkylene oxides, 
usually ethylene oxide and generally having at least 15, 
preferably at least 20, most preferably from 30 to 50 
ethylene oxide groups. Other suitable non-ionics include 
15 esters of sorbitol, esters of sorbitan anhydrides, esters of 
propylene glycol, fatty acid esters of polyethylene glycol, 
fatty acid esters of polypropylene glycol, ethoxylated 
esters and polyoxyethylene fatty ether phosphates. 

20 Of particular use are those non- ionic surfactants of general 
formula R(EO)x H, where R represents a straight or branched 
chain alkyl group having an average carbon chain length of 
12-18 carbon atoms and x ranges from 30 to 50. Specific 
examples include steareth-40, steareth-50, ceteareth-30 , 

25 ceteareth-40 , ceteareth-50 and miixtures thereof. Suitable 
commercially available examples of these materials include 
Unicoi SA-40 (Universal Preserv-A-Chem) , Empilan KM50 
(Albright and Wilson) , NONION PS-250 {Nippon Oils & Fats) , 
Volpo esse {Croda Inc) , and Incropol CS-50 {Croda Inc) . 



30 
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Water 

Compositions of the present invention can also include 
water, preferably distilled or de-ionised, as a carrier for 
5 the PSAs, when used in an emulsion form in addition to it 
being a carrier or a solvent for other components. When 
present the water will typically be present in amounts 
ranging from 30% to 98%, preferably from 50% to 95% by 
weight . 

10 

Solvent /Carrier 

Compositions of the present invention can also include 
solvents, as a carrier or solvent for the PSAs and other 
components. When present the solvent will typically be 
15 present in amounts ranging from 30% to 98%, preferably from 
50% to 95% by weight. Examples of solvents are hydrocarbons, 
esters, alcohols etc. 

Hair conditioning agents 

20 

Hair conditioning agents such as hydrocarbons, esters, 
silicone fluids, and cationic materials may be included in 
the compositions of the invention. Hair conditioning agents 
may typically be present in compositions of the invention in 
25 amounts of from 0.001% to 10% by weight, preferably 0.1% to 
3% by weight. Hair conditioning agents may be single 
compounds or mixtures of two or more compounds from the same 
class or different general classes. 

3 0 Hair conditioning agents m.ay be included in any of the 

compositions of the invention, regardless of whether they 
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contain a hair styling polymer. In one embodiment of the 
invention, the compositions (such as aerosol mousse 
formulations, for example) comprise a hair conditioning 
agent and are substantially free of hair styling polymer. 

5 

Suitable hydrocarbons can be either straight or branched 
chain and can contain from about 10 to about 16, preferably 
from about 12 to about 16 carbon atoms. Examples of 
suitable hydrocarbons are decane, dodecane, tetradecane, 
10 tridecane, and mixtures thereof. 

Suitable oily or fatty materials are selected from 
hydrocarbon oils, fatty esters and mixtures thereof. 
Straight chain hydrocarbon oils will preferably contain from 
15 about 12 to about 30 carbon atoms. Also suitable are 

polymeric hydrocarbons of alkenyl monomers, such as C^-Cg 
alkenyl monomers . 

Specific examples of suitable hydrocarbon oils include 

20 paraffin oil, mineral oil, saturated and unsaturated 

dodecane, saturated and unsaturated tridecane, saturated and 
unsaturated tetradecane, saturated and unsaturated 
pentadecane, saturated and unsaturated hexadecane, and 
mixtures thereof. Branched- chain isomers of these 

25 compounds, as well as of higher chain length hydrocarbons, 
can also be used. 
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Suitable fatty esters are characterised by having at least 
10 carbon atoms, and include esters with hydrocarbyl chains 
derived from fatty acids or alcohols, Monocarboxylic acid 
5 esters include esters of alcohols and/or acids of the 

formula R ' COOR in which R' and R independently denote alkyl 
or alkenyl radicals and the sura of carbon atoms in R' and R 
is at least 10, preferably at least 20. Di- and trialkyl 
and alkenyl esters of carboxylic acids can also be used. 

10 

Particularly preferred fatty esters are mono-, di- and 
triglycerides, more specifically the mono-, di- , and tri- 
esters of glycerol and long chain carboxylic acids such as 
C1-C22: carboxylic acids. Preferred materials include cocoa 
IS butter, palm stearin, sunflower oil, soyabean oil and 
coconut oil. 

Especially preferred is isopropyl myristate. 

20 The oily/fatty material is suitably present at a level of 
from 0.05 to 10, preferably from 0.2 to 5, more preferably 
from about 0.5 to 3 wt%. 
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Examples of suitable silicone conditioning agents useful 
herein can include either cyclic or linear 
polydimethylsiloxanes , phenyl and alkyl phenyl silicones, 
and silicone copolyols . Cationic conditioning agents useful 
5 herein can include quaternary ammonium salts or the salts of 
fatty amines, such as cetyl ammonium chloride, for example. 

Compositions according to the invention may, optionally, 
comprise from 0.1% to 10% by weight of a volatile silicone 

10 as the hair conditioning agent. Volatile silicones are well 
known in the art and are commercially available and include, 
for example linear and cyclic compounds. Volatile silicone 
oils are preferably linear or cyclic polydimethylsiloxanes 
containing from about three to about nine silicon atoms. 

15 

The compositions of the invention may optionally comprise a 
cross-linked silicone polymer. 

The cross- linked silicone polymer is preferably a non-rigid 
20 emulsion-polymerised and may be present in compositions of 
the invention in an amount of up to 10% by weight based on 
the total weight of the composition, more preferably from 
0.2% to 6% by weight, most preferably from 0.5 to 5% by 
weight . 

25 

Preferred silicone polymers for use in the invention are 
polydiorganosiloxanes, preferably derived from suitable 
combinations of RsSiOo.s units and RsSiO units where each R 
independently represents an alkyl, alkenyl (e.g., vinyl), 
30 alkaryl, aralkyl, or aryl (e.g. phenyl) group. R is most 
preferably methyl . 
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The preferred silicone polymers of the invention are cross- 
linked polydimethyl siloxanes (which have the CTFA 
designation dimethicone) , and cross-linked polydimethyl 
5 siloxanes having end groups such as hydroxyl (which have the 
CTFA designation diraethiconol) . Good results have been 
obtained with cross-linked dimethiconol . 

Cross -linking of the silicone polymer is typically 
10 introduced concurrently during emulsion polymerisation of 

the polymer through the inclusion of the required amount of 
trifunctional and tetraf unctional silane monomer units, for 
example, those of formula: 

15 R Si (OH) 3 wherein R represents an alkyl , alkenyl (e.g. 

vinyl), alkaryl , aralkyl or aryl (e.g. phenyl) group, 
preferably methyl . 

The degree of cross-linking of the silicone polymer can be 
20 measured as the percentage of branched monomer units in the 
silicone polymer and is from 0.05% to 10%, preferably being 
in the range 0.15% to 7%, e.g. from 0.2% to 2%. Increasing 
cross-linking is found to improve styling benefits but also 
to reduce conditioning performance somewhat, so compromise 
25 levels must be selected with properties optimised to suit 
consumer preferences in different cases. Good overall 
performance has been obtained with dimethiconol 0.3% cross- 
linked . 

30 Suitable emulsion polymerised cross-linked silicone polymers 
are commercially available or can be readily made using 
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conventional techniques well known to those skilled in the 
art. 

Cross-linked silicone polymers are described in EP 818190, 
5 the contents of which are incorporated herein by reference. 

The compositions of the invention may optionally comprise 
cationic surfactants, used singly or in admixture. 

10 Cationic surfactants useful in compositions of the invention 
contain amino or quaternary ammonium hydrophilic moieties, 
which are positively charged when, dissolved in the aqueous 
composition of the present invention. 

15 Examples of suitable cationic surfactants are those 
corresponding to the formula: 

[W(Ri) (R2) (R3) (R4)]* (X)- 

20 in which Ri, R2, R3, and R4 are independently selected from (a) 
an aliphatic group of from 1 to 22 carbon atoms, or (b) an 
aromatic, alkoxy, polyoxyalkylene , alkylamido, hydroxyalkyl , 
aryl or alkylaryl group having up to 22 carbon atoms; and X 
is a salt-f orm.ing anion such as those selected from halogen, 

25 {e.g. chloride, bromide), acetate, citrate, lactate, 

glycolate, phosphate nitrate, sulphate, and alkylsulphate 
radicals . 



30 



The aliphatic groups can contain, in addition to carbon and 
hydrogen atoms, ether linkages, and other groups such as 
amino groups. The longer chain aliphatic groups, e.g., those 
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of about 12 carbons, or higher, can be saturated or 
unsaturated . 

The most preferred cationic surfactants for conditioner 
5 compositions of the present invention are monoalkyl 

quaternary ammonium compounds in which the alkyl chain 
length is C8 to C14 . 

Suitable examples of such materials correspond to the 
10 formula: 

[N(Rs) (Rfi) (Rv) (Rs)]" (X)- 

in which Rg is a hydrocarbyl chain having 8 to 14 carbon atoms 
15 or a functionalized hydrocarbyl chain with 8 to 14 carbon 
atoms and containing ether, ester, amido or amino moieties 
present as substituents or as linkages in the radical chain, 
and Rs, R7 and Ra are independently selected from (a) 
hydrocarbyl chains of from 1 to about 4 carbon atoms, or (b) 
20 functionalized hydrocarbyl chains having from 1 to about 4 
carbon atoms and containing one or more aromatic, ether, 
ester, amido or amino moieties present as substituents or as 
linkages in the radical chain, and X is a salt -forming anion 
such as those selected from halogen, (e.g. chloride, 
25 bromide) , acetate, citrate, lactate, glycolate, phosphate 
nitrate, sulphate, and alkylsulphate radicals. 

The functionalised hydrocarbyl chains (b) may suitably contain 
one or more hydrophilic moieties selected from alkoxy 
30 (preferably C1-C3 alkoxy), polyoxyalkylene (preferably Ci-Cs 
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polyoxyalkylene) , alkylamido, hydroxyalkyl , alkylester, and 
combinations thereof. 

Preferably the hydrocarbyl chains Ri have 12 to 14 carbon 
5 atoms, most preferably 12 carbon atoms. They may be derived 
from source oils which contain substantial amounts of fatty 
acids having the desired hydrocarbyl chain length. For 
example, the fatty acids from palm kernel oil or coconut oil 
can be used as a source of C8 to C12 hydrocarbyl chains . 

10 

Typical monoalkyl quaternary ammonium compounds of the above 
general formula for use in shampoo compositions of the 
invention include: 

15 (i) lauryl trimethylammonium chloride (available commercially 
as Arquad C35 ex-Akzo) ; cocodimethyl benzyl ammonium chloride 
(available commercially as Arquad DMCB-80 ex-Akzo) 

(ii) compounds of the formula: 

20 

[M(Ri) (R2) ((CH2 CH2 0)x H) ((CH2 CH2 0)y H)]^ (X)" 
wherein; 

2 5 X + y is an integer from 2 to 2 0; 

Ri is a hydrocarbyl chain having 8 to 14, preferably 12 to 
14, most preferably 12 carbon atoms or a f unctionalised 
hydrocarbyl chain with 8 to 14, preferably 12 to 14, most 

3 0 preferably 12 carbon atoms and containing ether, ester, amido 
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or amino moieties present as substituents or as linkages in 
the radical chain; 

R2 is a C1-C3 alkyl group or benzyl group, preferably methyl, 
5 and 

X is a salt -forming anion such as those selected from 
halogen, (e.g. chloride, bromide), acetate, citrate, lactate, 
glycolate, phosphate nitrate, sulphate, methosulphate and 
10 alkylsulphate radicals. 

Suitable examples are PEG-n lauryl ammonium chlorides (where 
n is the PEG chain length) , such as PEG- 2 cocomonium 

chloride (available commercially as Ethoquad C12 ex-Akzo 
15 Nobel) ; PEG- 2 cocobenzyl ammonium chloride (available 
commercially as Ethoquad CB/12 ex-Akzo Nobel) ; PEG- 5 
cocomonium methosulphate (available commercially as Rewoquat 
CPEM ex-Rewo) ; PEG- 15 cocomonium chloride (available 
commercially as Ethoquad C/25 ex-Akzo) 

20 

(iii) compounds of the formula: 
[N{Ri) (R2) (R3 ) { (CH2)n OH)r (X)- 

2 5 wherein: 

n is an integer from 1 to 4, preferably 2 ; 

Ri is a hydrocarbyl chain having 8 to 14, preferably 12 to 

3 0 14, most preferably 12 carbon atom.s ; 
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R2 and R3 are independently selected from Ci - Cj alkyl 
groups, and are preferably methyl, and 

X" is a salt-forming anion such as those selected from 
5 halogen, (e.g. chloride, bromide), acetate, citrate, lactate, 
glycolate, phosphate nitrate, sulphate, and alkyl sulphate 
radicals . 

Suitable examples are lauryldimethylhydroxyethylaramonium 
10 chloride (available commercially as Prapagen HY ex-Clariant) 

Mixtures of any of the foregoing cationic surfactants 
compounds may also be suitable. 

15 Examples of suitable cationic surfactants include: 

quaternary ammonium chlorides, e.g. alkyltrimethylaramonium 
chlorides wherein the alkyl group has from about 8 to 22 
carbon atoms, for example octyltrimethylammonium chloride, 

20 dodecyltrimethylaramonium chloride, 

hexadecyltrimethylammonium chloride, cetyltrimethylamraonium 
chloride, octyldiraethylbenzylammonium chloride, 
decyldimethylbenzylammonium chloride, stearyldi- 
methylbenzylam.raonium chloride, didodecyldimethylammonium 

25 chloride, dioctadecyldimethylammonium chloride, tallow 

trimethylammonium chloride, cocotrimethylammonium chloride, 
and the corresponding salts thereof, e.g., bromides, 
hydroxides. Cetylpyridinium chloride or salts thereof, 
e.g. , chloride 

3 0 Quaterniura -5 
Quaternium -31 
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Quaternium -18 

and mixtures thereof. 

In the conditioners of the invention, the level of cationic 
5 surfactant is preferably from 0.01 to 10, more preferably 
0.0 5 to S, most preferably 0.1 to 2 wt% of the total 
composition. 

Optional Conditioning Materials 

10 

Fatty alcohol material 

Conditioner compositions of the invention preferably 
additionally comprise a fatty alcohol material . The combined 
15 use of fatty alcohol materials and cationic surfactants in 
conditioning compositions is believed to be especially 
advantageous, because this leads to the formation of a 
lamellar phase, in which the cationic surfactant is 
dispersed. 

20 

By "fatty alcohol material" is meant a fatty alcohol, an 
alkoxylated fatty alcohol, or a mixture thereof. 

Representative fatty alcohols comprise from 8 to 22 carbon 
25 atoms, more preferably 16 to 20. Examples of suitable fatty 

Product Form 

3 0 Compositions of the present invention are formulated into 

hair styling compositions which may take a variety of forms. 
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including, for example, mousses, gels, lotions, creams, 
sprays and tonics. These product forms are well known in 
the art. 

5 The preferred product is a spray and/ or aerosol and/or 
mousse . 

The compositions of the invention are preferably foaming 
compositions. Foaming compositions are those compositions 
10 which are capable of forming a foam on dispensation from a 
suitable container, such as a pressurised aerosol container. 
More preferably are in the form of an aerosol hair mousse. 

Aerosol- form compositions of the invention will include an 
15 aerosol propellant which serves to expel the other materials 
from the container, and forms the mousse character in mousse 
compositions. The aerosol propellant included in styling 
compositions of the present invention can be any liquefiable 
gas conventionally used for aerosol containers. Examples of 
20 suitable propellants include dimethyl ether and hydrocarbon 
propellants such as propane, n-butane and iso-butane. The 
propellants may be used singly or admixed. Water insoluble 
propellants, especially hydrocarbons, are preferred because 
they form emulsion droplets on agitation and create suitable 
25 mousse foam densities. 

The amount of the propellant used is governed by normal 
factors well known in the aerosol art. For mousses the 
level of propellant is generally up to 3 5%, preferably from 
30 2% to 30%, most preferably from 3% to 15% by weight based on 
total weight of the composition. If a propellant such as 
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dimethyl ether includes a vapour pressure suppressant {e.g. 
trichloroethane or dichloromethane) , for weight percentage 
calculations, the amount of suppressant is included as part 
of the propellant. For aerosol sprays the levels of 
5 propellant are usually higher; preferably from 3 0 to 98 wt% 
of the total composition, more preferably 50 to 95 wt % . 

Preferred propel lants are selected from propane, n-butane, 
isobutane, dimethyl ether and mixtures thereof. Preferably, 
IG the propellant comprises dimethyl ether and at least one of 
propane, n-butane and isobutane. 

The method of preparing aerosol hair styling mousse 
compositions according to the invention follows conventional 
15 aerosol filling procedures. The composition ingredients 

(not including the propellant) are charged into a suitable 
pressurisable container which is sealed and then charged 
with the propellant according to conventional technic[ues. 

20 Compositions of the invention may also take a non~ foaming 
product form, such as a hair styling cream or gel. Such a 
cream or gel will include a structurant or thickener, 
typically at a level of from 0.1% to 10%, preferably 0.5% to 
3% by weight based on total weight. 

25 

Examples of suitable structurants or thickeners are 
polymeric thickeners such as carboxy^/inyl polymers. A 
carboxyvinyl polymer is an interpolymer of a monomeric 
mixture comprising a monomeric olefinically unsaturated 
30 carboxylic acid, and from about 0.01% to about 10% by weight 
of the total monomers of a polyether of a polyhydric 
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alcohol. Carboxyvinyl polymers are substantially insoluble 
in liquid, volatile organic hydrocarbons and are 
dimensionally stable on exposure to air. Suitably the 
molecular weight of the carboxyvinyl polymer is at least 
5 750,000, preferably at least 1,250,000, most preferably at 
least 3,000,000. Preferred carboxyvinyl polymers are 
copolymers of acrylic acid cross-linked with allylsucrose or 
allylpentaerythritol as described in US Patent 2,798,053. 
These polymers are provided by B.P.Goodrich Company as, for 

10 example, CARBOPOL 934, 940, 941 and 980. Other materials 

that can also be used as structurants or thickeners include 
those that can impart a gel-like viscosity to the 
composition, such as water soluble or colloidally water 
soluble polymers like cellulose ethers {e.g. 

15 methylcellulose , hydroxyethylcellulose , 

hydroxypropylmethylcellulose and carboxymethylcellulose) , 
guar gum, sodium alginate, gum arable, xanthan gum, 
polyvinyl alcohol, polyvinyl pyrrol idone , hydroxypropyl guar 
gum, starch and starch derivatives, and other thickeners, 

20 viscosity modifiers, gelling agents, etc. It is also 

possible to use inorganic thickeners such as bentonite or 
laponite clays. 

The hair styling compositions of the invention can contain a 
25 variety of non-essential, optional components suitable for 
rendering the compositions more aesthetically acceptable or 
to aid use, including discharge from the container, of the 
product. Such conventional optional ingredients are well 
known to those skilled in the art, e.g. preservatives such 
30 as benzyl alcohol, methyl paraben, propyl paraben and 
imidazolidinyl urea, fatty alcohols such as cetearyl 
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alcohol, cetyl alcohol and stearyl alcohol, pH adjusting 
agents such as citric acid, succinic acid, sodium hydroxide 
and triethanolaraine, colouring agents such as any of the 
FD&C or D&C dyes, perfume oils, chelating agents such as 
5 ethylenediamine tetraacetic acid, and polymer plasticising 
agents such as glycerin and propylene glycol 

The invention will now be further illustrated by the 
following, non-limiting Examples. 

10 

Examples of the invention are illustrated by a number, 
comparative examples are illustrated by a letter. 

The following PSA emulsions were used: 

15 
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Aerosol Mousse Example 1 



Ingredient 

.. 


Trade Name 

, 


Raw Material 
supplier 


%wt. raw:, 
inaterial 


PSA em-ulsion 


DC® 5-7200 
17724-65-A 


DOW CORNING 


2.8 


Cetearyl 
alcohol 


LAUREX CS 


ALBRIGHT & 

WXLSON 


0.64 


Behenyl 
trimethyl 
ammonium 
chloride 


GENAMIN KDMP 


CLARIANT 


0.32 


I sop ropy 1 
rayristate 


ISOPROPYL 
MYRI STATE 


UNIQEMA 


2 


Polyoxyethylene 
(10) lauryl 
ether 


EMALEX 710 


NIHON EMULSION 
CO . , LTD 


1 


Propane/Butane 
gas 


CAP 40 


CALOR GAS 


8 


Water 


DE IONISED WATER 


Local supply 


Up to 100 
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Aerosol mousse Example 2 



™^ - ;r-^ "-'v 'V'-^v^ 


Trade Name 


Raw l^atLC!]rxal 
Supplier 


material ■ 


PSA emulsion 


DC® 5-7200 
17724-65-B 


DOW CORNING 


2.8 


Cross- linked 
methylpolysilox 

ane 


DOW CORNING 2- 
1787 HVF 
EMULSION 


DOW CORNING 


2.8 


Methylpolysilox 
ane emulsion 
(IMMcs) 


DOW CORNING 2- 
1784 HVF 
EMULSION 


DOW CORNING 


2 


Polyoxyethylene 
(10) lauryl 
ether 


SMALEX 710 


NIHON EMULSION 
CO . , LTD 


1 


Dimethyl ether 


DYMEL A 


DUPONT 


2 


Propane/Butane 

gas 


CAP 40 


CALOR GAS 


6 


Water 


DEI ON IS ED WATER 


Local supply 


Up to 
100 
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Ct e ir ■ L L( r Pxampl< 



IngtecU-ent 


Trade Name 




%wt . raw 
material - 

2 . 8 


PSA emulsion^ 


DC® 5-7200 
17724-65-C 


DOW CORNING 


Cetearyl 

alcohol 


LAUREX CS 


ALBRIGHT & 
WILSON 


0.64 


Behenyl 
trimethyl 
ammonium 
chloride 


GEMAMIN KDMP 


CLARIANT 


0 . 32 


Isopropyl 
myristate 


ISOPROPYL 
MYRISTATE 


UWIQEMA 


2 


Cationic 
acrylic 
hotnopo lytner 
dispersed in an 
emollient ester 


SALCARE SC96 


ALLIED COLLOIDS 


1.2 
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Feel performance 

5 The test 

18 trained panellists used the both prototype formulations 
and a control in duplicate for three days each in their 
10 homes and have scored the products using a 100 point scale 
on a number of attributes including stickiness of hair and 
stickiness of hand. 



15 



I 




fill 



o >, c 

a, r- 

O -H ^ 

u > c 
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Test protocol details 

The panellists typically apply 5g of product to their hair. 
They typically wash their hair every night and apply the 
5 mousse to their hair the following morning following their 
usual styling routine. The panellists used each product for 
3 consecutive days and scored it on the third day using the 
score- sheet provided. Once all mousses have been evaluated 
in the order set out the test is completed. 

10 

Results 



' t:orma"i-ed e^er^gc i 




4 


A 


stickiness of hand 


-9 


16 


Stickiness of hair 


3 


9 


Volume down 


8 


6 



15 

Example 4 gives similar volume control to comparative 
Example A, but it is perceived as less sticky on hair and 
much less sticky on hands. 

20 

Styling performance 



25 



The styling performance of two PSA emulsions was compared to 
that of Luviquat* FC550 a conventional styling polymer. 
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A set of 5 2g/25cm switches made from Virgin' Spanish hair 
was washed with 16% v/t . SLES.2E0. 1 ml solution was applied 
along the length of the hair and agitated for 3 0 sec. The 
switches were then rinsed with warm water for 30 sec. 
5 Further 1 ml surfactant solution was applied and the hair 
was agitated for 30 sec again followed by 1 min rinse with 
warm water. 

The towel dried hair was then treated with the Examples 
10 exemplified below: 





^^^^^^^^^^^^ 


% active 
ingredient 




B 


, 5 




Copolymer of 3- 
methyl - 1 - vinyl - 
IH- imidazol ium 
chloride and 1~ 
vinyl - 

2pyrrolidone 
(50 :S0) 


Luviquat * 
FC550 


BASF PLC 


1.2 






PSA emulsion 


DC® 5-7200 
17724-65-A 


DOW 

CORKING 




1.2 




PSA emulsion 


DC® 5-7300 
18393-45 


CALOR GAS 






1.2 


Polyoxyethylene 
(10) lauryl ether 


EMALEX 710 


NIHON 
EMULSION 
CO . , LTD 


1 


1 


1 1 


Propane/Butane 
gas 


CAP40 


CAP 40 


8 


8 


8 


Water 




LOCAL 
SUPPLY 


Up 
to 
100 


Up 
to 
100 


Up 
to 
100 



Ig of mousse was applied to each set of 5 2g/25cm hair 
switches ensuring even distribution. Each switch was wound 
15 on a pegboard. The pegboards were then placed in a drying 
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cabinet @ 65°C/10% RH for 3h. Prior removing the curls, the 
pegboards were left at ambient conditions for 30 min. The 
curls were then hung on a panel and placed in humidity 
chamber at 30''C/90%RH. The curls were photographed every 5 
5 min and a record of the curl length was kept. 

The generated colour digital images were rendered into grey- 
scale format. The grey-scale images were subsequently 
converted into a binary form {i.e. composed only of black 

10 and white pixels) . The dimensionless 2D projection area of 
each switch was used as a measure for the extent of switch 
spread out (i.e. loss of curliness) . The projection area 
was calculated from the number of black pixels. The data 
were normalised by taking the ratio of the projection area 

15 to the average switch projection area calculated for the set 
of switches treated with Example 6. 





B 


5 


6 


water 


Normalised 
projection 
area after Ih 
@ 30''C/90%RH 


1.34 ± 
0 . 13 


1.27 ± 
0 .13 


1 


2 .2 ± 
0 .13 



The pressure sensitive adhesives give similar or better curl 
20 retention to that of the styling polymer. 

The styling performance of pressure sensitive adhesive 
emulsion was tested against conventional conditioning 
silicone and x-linked silicone used in styling formulations. 
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.to 


active 
I^^Uent 


7 


"C- 


D 


PSA smulsion 


DC® 5-7200 
17724-65-A 


DOW 

CORNING 


1.2 






Methylpolysiloxan 
e emulsion 
(IMMcs) 


DOW 

CORNING 2- 
1784 HVF 
EMULSION 


DOW 

CORNING 




1 .2 




Cross -linked 

methylpolysiloxan 

e 


DOW 

CORNING 2- 
1787 HVP 
EMULSION 


DOW 

CORNING 






1.2 


Polyoxyethylene 
(10) lauryl ether 


EMALEX 710 


NIHON 
EMULSION 
CO . , LTD 


1 


1 


1 


Propane /Butane 
gas 


CAP 4 0 


CAP 40 


8 


8 


8 


Water 




LOCAL 
SUPPLY 


Up 
to 
100 


Up 
to 
100 


Up 
to 
100 



5 Three sets of 5 2g/25cm ''virgin' Spanish hair were washed 

and treated with formulations 7, C and D as described above. 
The switches were then hung vertically and left to dry @ 
20°C/50%RH. The dried switches were photographed and the 
obtained images were analysed in the manner described above 
10 to obtain the average normalised projection area, which was 
used as a measure of the extent of switch expansion. Example 
7 was used for control . 
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l^i^BHIi 


iiiii^i^B 




Normalised 
projection area 


1 


1.8 ± 0.1 


3 .6± 0.4 



The pressure sensitive adhesive gives much lower hair volume 
than the conditioning and the styling silicone. 

5 
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CLAIMS 



1. A mousse, cream, lotion or spray leave on hair treatment 
5 composition, comprising a silicone pressure sensitive 

adhesive wherein the pressure sensitive adhesive is in 
the form of an emulsion. 



2. A hair treatment composition according to claim 1 which 
10 further comprises a propellant. 

3. A hair treatment composition according to claim 1 or 
claim 2 in which the propellant is a hydrocarbon gas. 

15 4. A hair treatment composition according to any preceding 
claim further comprising a hair conditioning agent. 

5. A composition according to any preceding claim, wherein 
the emulsion comprises a disperse solvent phase in a 
20 continuous water phase in the presence of a surfactant. 



6. A composition according to claim 5, wherein the solvent 
has a boiling point below 30 0°C. 

25 7. A composition according to claim 5 or claim 6, wherein 
the solvent comprises silicone. 

8. A composition according to claim 5, wherein the 

dispersed solvent phase comprises 20 to 80 % by weight 
30 of the silicone pressure sensitive adhesive. 
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9 . A composition according to claim 8 wherein the pressure 
sensitive adhesive comprises a) from 40 to 70 parts by 
weight of at least one silicone copolymer resin; and 

b) 3 0 to 60 parts by weight of at least one 
5 polydiorganosiloxane . 

10. A method for styling hair which comprises contacting 
the hair with a composition in accordance with any 
preceding claim. 

10 

11. The use of silicone PSA''s in a hair treatment 
composition to impart hair styling without stickiness. 



15 
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ABSTRACT 

A mousse, cream, lotion or spray leave on hair treatment 
5 composition comprising a silicone pressure sensitive 
adhesive . 



